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L <<‘}é DEVELOPMENT SERVICES DEPARTMENT
S M ENVIRONMENTAL COORDINATOR
LaNz=>e 450110" Ave NE

Se°  BELLEVUE, WA 98009-9012

DETERMINATION OF NON-SIGNIFICANCE

PROPONENT: City of Bellevue Utilities Department

LOCATION OF PROPOSAL: City-wide

DESCRIPTION OF PROPOSAL: Update of City of Bellevue Utilities Department functional plan that
evaluates the existing water system, identifies current and future needs, and develops a plan to meet
those needs. Application has been re-noticed to extend the comment period from December 3, 2015 until
December 18, 2015 to match prior notice provided by Utilities for other purposes. .

FILE NUMBERS: 15-126320-LM PLANNER: Michael N Paine

The Environmental Coordinator of the City of Bellevue has determined that this proposal does not have a
probable significant adverse impact upon the environment. An Environmental Impact Statement (EIS) is
not required under RCW 43.21C.030(2)(C). This decision was made after the Bellevue Environmental
Coordinator reviewed the completed environmental checklist and information filed with the Land Use
Division of the Development Services Department. This information is available to the public on request.

] There is no comment period for this DNS. There is a 14-day appeal period. Only persons who
submitted written comments before the DNS was issued may appeal the decision. A written appeal
must be filed in the City Clerk's office by 5:00 p.m. on

X This DNS is issued after using the optional DNS process in WAC 197- 11 355. There is no further
comment period on the DNS. There is a 14-day appeal period. Only persons who submitted
written comments before the DNS was issued may appeal the decision. A written appeal must be
filed in the City Clerk’s Office by 5 p.m. on 2/11/2016

] This DNS is issued under WAC 197-11-340(2) and is subject to a 14-day comment period from the
date below. Comments must be submitted by 5 p.m. on . This DNS is also subject to
appeal. A written appeal must be filed in the City Clerk's Office by 5:00 p.m. on

This DNS may be withdrawn at any time if the proposal is modified so as to have significant adverse
environmental impacts; if there is significant new information indicating a proposals probable significant
adverse environmental impacts (unless a non-exempt license has been issued if the proposal is a private
project): or if the DNS was procured by misrepresentation or lack of material disclosure.

1/28/2016
Environmental Coordinator Date

OTHERS TO RECEIVE THIS DOCUMENT:

[] State Department of Fish and Wildlife / Stewart.Reinbold@dfw.gov; Christa.Heller@dfw.wa.gov;

[] State Department of Ecology, Shoreline Planner N.W. Region / Jobu461@ecy.wa.gov; sepaunit@ecy.wa.qov
] Army Corps of Engineers Susan.M.Powell@nws02.usace.army.mil

[] Attorney General ecyolyef@atg.wa.gov

] Muckleshoot Indian Tribe Karen.Walter@muckleshoot.nsn.us; Fisheries.fileroom@muckleshoot.nsn.us




City of Bellevue Submittal Requirements 27a

ENVIRONMENTAL CHECKLIST
11/4/15

If you need assistance in completing the checklist or have any questions regarding the environmental review
process, please visit or call the Permit Center (425-452-6864) between 8 a.m. and 4 p.m., Monday through Friday
(Wednesday, 10 to 4). Our TTY number is 425-452-4636.

BACKGROUND INFORMATION

Property Owner: N/A
Proponent: City of Bellevue Utilities Department
Contact Person: Douglas Lane, PE
Address: Utilities Department

City of Bellevue

PO Box 90012

Bellevue, WA 98009-9012

Phone: (425) 452-6865

Proposal Title: City of Bellevue Draft Water System Plan

Proposal Location:N/A

Give an accurate, brief description of the proposal's scope and nature:
1. General description:;

The City of Bellevue Draft Water System Plan (the Plan) is an update to the City of Bellevue’s 2006 Water
Comprehensive Plan, as required by Washington Administrative Code WAC 246-290-100 and consistent with
Bellevue’s Comprehensive Plan Policy UT-12. The general purpose of the Plan is to evaluate the existing water
system, identify current and future needs, and develop a plan to meet those needs. Additionally, the Plan is
intended to:

¢ Disseminate information and develop consensus among stakeholders

o Document water utility-specific policies

e Serve as a reference document for City of Bellevue staff and for partner utilities
e Comply with, and demonstrate conformance with applicable regulations

The Plan benefits Bellevue’s water utility ratepayers by documenting policies and procedures, by characterizing
trends in population, employment, and water use, and by identifying problems and opportunities for the water
system. The Plan also allows for coordination with neighboring utilities.

Failure to develop a water system plan would leave the City vulnerable to future water supply shortages, increase
the risks of system failure, negatively impact public safety and homeowners insurance rates (through the
Washington Surveying & Ratings Bureau), and violate Washington state law.



Numerous studies and evaluations were completed during Plan development:

Review of system history, service area and assets
Review of water utility general policies
Review of water consumption patterns and system planning criteria;
Revised service area population forecasts;
Complete re-build and calibration of a water distribution system hydraulic model;
Re-evaluation of system capacity and operating parameters;
Evaluations to address specific issues:
0 LH520 Zone pressure alternatives
o EOA-WOA Transmission Evaluation
0 SA270 Zone pressure and fire flow improvements
0 Location-specific analysis to improve fire flow and/or increase pressure
System-Wide Storage Evaluation;
Emergency Well Evaluation;
Updated descriptions of water asset management and operational practices; and

Updated recommendations for a 20-year planning horizon

As part of planning to meet current and future needs, the Plan recommends specific programs and projects. The
limited, generalized information that is currently known about these projects and programs is presented below.
More detailed information would become available for each project during preliminary design studies, and
provided in separate SEPA documentation for each specific project.

Recommended water system improvements fall into three general categories:

Existing System Improvements. These projects enhance emergency preparedness, improve system
reliability, and/or address known deficiencies in the existing system.

System Capacity Expansion to meet Planned Growth. These projects and programs add system capacity
to meet the needs of forecasted future development.

Infrastructure Renewal and Replacement: These projects and programs are intended to manage the
number and severity of system failures due to age.

Within each of these categories, some projects are recommendations that are currently funded in the City’s
Capital Investment Program (CIP), while others are proposed new recommendations to address emerging
issues. For each project, detailed information would be provided in a project-specific SEPA review at the
appropriate time.



Acreage of site: The service area covers over 37 square miles.
Number of dwelling units/buildings to be demolished: 0

Number of dwelling units/buildings to be constructed: 0

Square footage of buildings to be demolished: Not applicable (N/A)
Square footage of buildings to be constructed: N/A

Quantity of earth movement (in cubic yards): N/A

Proposed land use: The Plan is based on existing zoning and comprehensive land use.

© ® N o g & 0w D

Design features, including building height, number of stories, and proposed exterior materials: N/A
10. Other:

Estimated date of completion of the proposal or timing of phasing:

Timing for the various recommended projects varies, but would be consistent with the City’s existing and future Capital
Investment Plans (CIPs).

Do you have any plans for future additions, expansion, or further activity related to or connected with this proposal? If yes,
explain.

Yes. Future recommended activity is described in Chapter 9 of the Plan and in the City’s water CIP. Although other specific
areas of expansion or timing cannot be precisely identified, in general the system would expand (1) for additional capacity to
accommodate future growth as required by the City’s Comprehensive Plan policies, (2) to address system deficiencies as
required by applicable regulations and/or City policy, and (3) ongoing system renewal & replacement.

List any environmental information you know about that has been prepared, or will be prepared, directly related to this proposal.
Geotechnical reports, wetlands evaluations, and other environmental information will be prepared for applicable projects, but
are not yet available for most projects. These will be available as part of the project-specific SEPA process for all projects.
Some information pertinent to emergency well development is provided in Appendix N.

Do you know whether applications are pending for governmental approvals of other proposals directly affecting the property
covered by your proposal? If yes, explain. List dates applied for and file numbers, if known.

Permit applications are not yet available, but will be available as part of the project-specific SEPA process for all projects.

List any government approvals or permits that will be needed for your proposal, if known. If permits have been applied for, list
application date and file numbers, if known.

Future government approvals will be required for each recommended project. The type of approvals will generally be permits
related to construction work such as building, right-of-way use and clearing and grading permits. Some projects in
environmentally sensitive areas may require additional permits such as critical areas land use permits, shoreline substantial
development permits and/or a range of state and federal permits for work below ordinary high water in streams and
hydraulically connected wetlands, etc.

Please provide one or more of the following exhibits, if applicable to your proposal.
(Please check appropriate box(es) for exhibits submitted with your proposal):

[0 Land Use Reclassification (rezone) Map of existing and proposed zoning
N/A. The Draft Water System Plan supports the land use adopted as part of the City of Bellevue Comprehensive Plan.

[0 Preliminary Plat or Planned Unit Development
Preliminary plat map

N/A. No plats or planned unit developments are proposed as part of the Plan.
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Clearing & Grading Permit
Plan of existing and proposed grading
Development plans

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.

Building Permit (or Design Review)
Site plan
Clearing & grading plan

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.

Shoreline Management Permit
Site plan

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.

ENVIRONMENTAL ELEMENTS

1. Earth

a. General description of the site: M Flat M Rolling | Hilly | Steep slopes M Mountains M Other

The Draft Water System Plan covers Bellevue’s 37 square mile water service area.

b. What is the steepest slope on the site (approximate percent slope)?

C.

Limited portions of the Bellevue water service area naturally exceed 40 percent grade. Most portions of the
service area are flat to gently rolling.

What general types of soil are found on the site (for example, clay, sand, gravel, peat, and muck)? If you know

the classification of agricultural soils, specify them and note any prime farmland.

d.

e.

A variety of soils are found throughout Bellevue’s water service area. Information on specific sites would be
gathered as part of early project planning, and would be provided in project-specific SEPA documentation.

Are there surface indications or history of unstable soils in the immediate vicinity? If so, describe.
There are very limited areas of both unstable soils and coal mine hazards. Environmental review of projects
designed to implement the Water System Plan, when adopted, would consider soil conditions during the early

design phase.

Describe the purpose, type, and approximate quantities of any filling or grading proposed. Indicate source

of fill.

f.

g.

Unknown (would be provided in project-specific SEPA checklists and grading permits)
Could erosion occur as a result of clearing, construction, or use? If so, generally describe.

Yes. Erosion potential would generally be minimal and limited to water main flushing for maintenance. For
pipeline construction in road rights-of-way, ground disturbance is typically in paved areas with established
stormwater controls, where erosion potential would be limited. Specific projects may have erosion potential,
however (project-specific SEPA would provide additional detail not known at this time). All significant water
system projects are subject to erosion and sedimentation control measures and include a Construction Storm
Water Pollution Prevention Plan, CSWPPP.

About what percent of the site will be covered with impervious surfaces after project construction (for

example, asphalt or buildings)?



N/A. The Plan applies to the entire water service area. Where applicable, information would be provided in
project-specific SEPA documentation for specific project sites.

h. Proposed measures to reduce or control erosion, or other impacts to the earth, if any:

Water utility staff are trained to use stormwater and erosion control best management practices (BMPs) during
water main flushing and maintenance activities. In general, each pipeline construction project would (1)
implement stormwater BMPs, (2) restrict wet-season excavation work, (3) include spill response plans in case of
accidental discharge, and (4) follow all applicable regulations and permit conditions. All significant water system
projects are subject to erosion and sedimentation control measures and include a Construction Storm Water
Pollution Prevention Plan, CSWPPP.

2. AR

a. What types of emissions to the air would result from the proposal (i.e. dust, automobile odors, and industrial
wood smoke) during construction and when the project is completed? If any, generally describe and give
approximate quantities if known.

Permanent Impacts: Some increased diesel emissions (to air) would be likely as a result of adding standby
generators at pump stations that do not already have them, and at well pumps if applicable. These emissions
would only occur during periodic maintenance and testing, and continuously during electrical power outages.

Temporary Impacts: Some temporary increases in air pollution could occur during construction projects. Air
pollution could result from diesel emissions from construction equipment.

b. Are there any off-site sources of emissions or odor that may affect your proposal? If so, generally describe.
No
c. Proposed measures to reduce or control emissions or other impacts to the air, if any:

None. Impacts to air are generally minimal or temporary, and would typically only be created with the goal of
increasing the reliability of critical water supply infrastructure. The City of Bellevue Utilities includes requirements
in construction projects to use well maintained equipment and to turn off idling equipment when not in use. Dust
control is required where appropriate.

3. WATER
a. Surface

(1) Is there any surface water body on or in the immediate vicinity of the site (including year-round and
seasonal streams, saltwater, lakes, ponds, wetlands)? If yes, describe type and provide names. |If
appropriate, state what stream or river it flows into.

Yes. The City’s water service area borders Lake Washington and Lake Sammamish. The service area
also includes Mercer Slough, approximately 82 miles of streams within the Bellevue city limits alone (not
including neighboring cities in Bellevue’s water service area), and 3 small lakes (Larsen Lake, Lake
Bellevue, and Phantom Lake).

(2) Will the project require any work over, in, or adjacent to (within 200 feet) the described waters? If
Yes, please describe and attach available plans.

Yes, the Plan identifies likely projects that would be within 200 feet of these water bodies. Each of these
projects is subject to applicable local, state and federal permit reviews and conditions.

(3) Estimate the amount of fill and dredge material that would be placed in or removed from surface
water or wetlands and indicate the area of the site that would be affected. Indicate the source of fill
material.
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N/A

(4) Will the proposal require surface water withdrawals or diversions? Give general description,
purpose, and approximate quantities if known.

No.
(5) Does the proposal lie within a 100-year floodplain? If so, note location on the site plan.

There are 100-year floodplains within the Utility service area and known infrastructure in those
floodplains. Any actions within the floodplains would be covered under individual project specific SEPA
actions. No known projects would lie within the 100-year floodplain.

The vast majority of water infrastructure is not close to the 100-year floodplain. Some existing water lines
are located in stream, wetland and shoreline areas subject to inundation during a one-hundred year
event. Work would only occur in the flood plain if one of these existing mains were to break, requiring
emergency repairs.

(6) Does the proposal involve any discharges of waste materials to surface waters? If so, describe
the type of waste and anticipated volume of discharge.

Yes. The Draft Water Plan supports continued water main flushing performed routinely by operations and
maintenance staff results in direct, clean water discharges to storm drains, following dechlorination and
implementation of stormwater best management practices (BMPs).

b. Ground

(1) Will ground water be withdrawn, or will water be discharged to ground water? Give general
description.

No. The Plan does recommend perfecting existing water rights, however that would only occur after a
master plan was developed with its own SEPA process and individual projects were developed from that
Plan, each with their own permitting and SEPA process.

(2) Describe waste material that will be discharged into the ground from septic tanks or other sources,
if any (for example: Domestic sewage; industrial, containing the following chemicals...;
agricultural; etc.) Describe the general size of the system, the number of such systems, the
number of houses to be served (if applicable), or the number of animals or humans the system(s) are
expected to serve.
None.

c. Water Runoff (Including storm water)
(1) Describe the source of runoff (including storm water) and method of collection and disposal, if any
(include quantities, if known). Where will this water flow? Will this water flow into other waters? If so,

describe.

N/A. Any proposed projects would be constructed in conformance with current stormwater code
requirements, and would undergo a project-specific SEPA review.

(2) Could waste materials enter ground or surface waters? If so, generally describe.

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.



d. Proposed measures to reduce or control surface, ground, and runoff water impacts, if any:

4. Plants

Stormwater BMPs and dechlorination are used to reduce or eliminate impacts to surface water during
water main flushing.

Each construction project would undergo its own separate project-specific SEPA process. During that
process, more detailed and specific information would be provided.

a. Check or circle types of vegetation found on the site:

M
M

N N B N N N [

deciduous tree: alder, maple, cottonwood, other

evergreen tree: fir, cedar, pine, other

shrubs

grass

pasture

crop or grain

wet soil plants: cattail, buttercup, bulrush, skunk cabbage, other

water plants: water lily, , milfoil, other

other types of vegetation

A wide range of plants are found in the city.

b. What kind and amount of vegetation will be removed or altered?

Individual construction projects that may come out of the plan recommendations would be subject to
applicable local, state and federal permit review that will identify impacts and mitigation measures in the
SEPA checklist for each project. Vegetation retention and replacement are subject to the requirements of
the City of Bellevue landscape code and codes of adjacent cities within the Utilities service area.

c. List threatened or endangered species known to be on or near the site.

The Draft Water Plan service area is within the range of three threatened or endangered fish species
including Chinook, Steelhead and Bull Trout. Prior to any project within lakes or streams, potential
impacts on resident populations are considered and subject to review through local, state and federal
permit agencies.

d. Proposed landscaping, use of native plants, or other measures to preserve or enhance vegetation on the

site, if any:

None for this Plan. Projects identified in the Draft Water System Plan are subject to the landscape code
of each of the cities within the service area. Additionally, projects within sensitive wetland, stream or
lakes is subject to native vegetation planting requirements.



5. ANIMALS

a. Check or circle any birds and animals which have been observed on or near the site or are known to be on
or near the site:

M Birds: hawk, heron, eagle, songbirds, other:
|Zl Mammals: deer, bear, beaver, raccoon other:

|Zl Fish: bass, salmon, trout, other:

Most or all of the species listed are found in the City, except bear which only occasionally enter the City
from wildlands outside of the City.

b. List any threatened or endangered species known to be on or near the site.
Bellevue is within the range of Chinook Salmon, Steelhead, and Bull Trout.

c. Is the site part of a migration route? If so, explain.
Migration routes of anadromous fish and wildfowl exist within the City.

d. Proposed measures to preserve or enhance wildlife, if any:
None at this time. Project-specific SEPA documents with this information will be prepared when
appropriate. Construction timing (work windows) and vegetation replacement are required to mitigate
impacts of specific projects constructed consistent with the Draft Water System Plan.

6. Energy and Natural Resources

a. What kinds of energy (electric, natural gas, oil, wood stove, solar) will be used to meet the completed
project’s energy need? Describe whether it will be used for heating, manufacturing, etc.

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.
b. Would your project affect the potential use of solar energy by adjacent properties? If so, generally describe.
No

c. What kinds of energy conservation features are included in the plans of the proposal? List other proposed
measures to reduce or control energy impacts, if any:

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.
7. Environmental Health

a. Are there any environmental health hazards, including exposure to toxic chemicals, risk of fire and
explosion, spill, or hazardous waste that could occur as a result of this proposal? If so, describe.

None.
(1) Describe special emergency services that might be required.

There are no known emergency services that would be required by the Plan.
(2) Proposed measures to reduce or control environmental health hazards, if any.

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.
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b. Noise

(1) What types of noise exist in the area which may affect your project (for example, traffic, equipment,
operation, other)?

There are no known noises that would affect the water utility.

(2) What types and levels of noise would be created by or associated with the project on a short-term or
long-term basis (for example, traffic, construction, operation, other)? Indicate what hours noise
would come from the site.

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.

(3) Proposed measures to reduce or control noise impacts, if any:

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.

8. Land and Shoreline Use
a. What is the current use of the site and adjacent properties?

There is a variety of land uses throughout Bellevue’s water service area, including multiple densities of
residential, commercial and industrial use, as well public spaces such as parks and schools.

b. Has the site been used for agriculture? If so, describe.

Bellevue’s water service area no longer includes significant agriculture, except for the Mercer Slough and
Larsen Lake Blueberry Farms.

c. Describe any structures on the site.

Above-grade structures pertinent to Bellevue'’s existing and proposed water facilities typically include
reservoirs, pump stations and on-site generator enclosures. Below-grade structures include vaults for
pressure reducing valves, meters, and other underground equipment.

d. Will any structures be demolished? If so, what?

Five existing reservoirs are recommended for evaluation for demolition. Until site specific evaluations
are conducted, demolition of existing structures cannot be certain. Each project will undergo its own site
specific permit and SEPA process.

A small number (0-3) of City-owned pump station buildings may be demolished, however this not known
at this time. Each project would undergo its own separate project-specific SEPA process.

At this time, there are no known dwelling units that would be demolished as a result of the Plan.
e. What is the current zoning classification of the site?

There is a variety of zoning classifications throughout Bellevue’s water service area.
f. What is the current comprehensive plan designation of the site?

There is a variety of comprehensive plan designations throughout Bellevue’s water service area.

g. If applicable, what is the current shoreline master program designation of the site?

There is a variety of shoreline designations throughout Bellevue’s water service area.



h. Has any part of the site been classified as an “environmentally sensitive” area? If so, specify.

A variety of areas in Bellevue are classified as environmentally sensitive, particularly critical areas
including streams, wetlands, steep slopes, shorelines and flood hazard areas.

I.  Approximately how many people would reside or work in the completed project?
No housing is proposed at any water system structures or properties. Each reservoir or pump station site
is typically visited by 2-3 utility staff on a weekly basis for routine maintenance, and as needed for repair
or in response to alarms.

j-  Approximately how many people would the completed project displace?
None.

k. Proposed measures to avoid or reduce displacement impacts, if any:

N/A

i. Proposed measures to ensure the proposal is compatible with existing and projected land uses and plans, if

any:
The City of Bellevue’s policies require the Utilities Department to support proposed land use and the
City’s Comprehensive Plan. The Plan is compatible with the City’s Comprehensive Plan, as required by
the City Council. See Comprehensive Plan policies UT-4 and ED-21.

9. Housing

a. Approximately how many units would be provided, if any? Indicate whether high, middle, or low-income
housing.

Zero units would be provided. However, system expansion would occur to support development by others, in
accordance with City Comprehensive Plan policies.

b. Approximately how many units, if any, would be eliminated? Indicate whether high, middle, or low-income
housing.

None known at this time.
c. Proposed measures to reduce or control housing impacts, if any:

The only known impacts of the Plan on housing are positive (no known negative impacts). The Plan provides for
adequate water supply for current and future housing.

10. Aesthetics
a. What is the tallest height of any proposed structure(s), not including antennas; what is the principal exterior
building material(s) proposed?
The Plan recommends replacing three reservoirs: Horizon View 1, Horizon View 2 and Pikes Peak. Although the
height of replacement tanks is not known at this time, the tallest of these existing tanks is Horizon View 1, at less

than 40-feet tall. Each replacement would be required to conduct a project level SEPA where the full description
of impacts and mitigation would be detailed.
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b. What views in the immediate vicinity would be altered or obstructed?
N/A
c. Proposed measures to reduce or control aesthetic impacts, if any:

The City makes each project known to the surrounding neighborhood, and considers community input for design
of above-grade structures.

11. Light and Glare

a. What type of light or glare will the proposal produce? What time of day would it mainly occur?

N/A
b. Could light or glare from the finished project be a safety hazard or interfere with views?

Unknown. Project-specific SEPA documents with this information will be prepared when appropriate.
c. What existing off-site sources of light or glare may affect your proposal?

Unknown. Project-specific SEPA documents with this information will be prepared when appropriate.
d. Proposed measures to reduce or control light or glare impacts, if any:

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.

12. Recreation
a. What designated and informal recreational opportunities are in the immediate vicinity?
There is a variety of recreational opportunities throughout Bellevue’s water service area.

b. Would the proposed project displace any existing recreational uses? If so, describe.

No. As individual projects are developed, project specific SEPA documentation would identify all impacts
and mitigation measures.

c. Proposed measures to reduce or control impacts on recreation, including recreation opportunities to be
provided by the project or applicant, if any:

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.

13. Historic and Cultural Preservation

a. Are there any places or objects listed on, or proposed for, national, state, or local preservation registers
known to be on or next to the site? If so, generally describe.

There is a variety of historic resources throughout Bellevue’s water service area.

b. Generally describe any landmarks or evidence of historic, archeological, scientific, or cultural importance
known to be on or next to the site.

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.
c. Proposed measures to reduce or control impacts, if any:

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.
11



14. Transportation

a. Identify public streets and highways serving the site, and describe proposed access to the existing street
system. Show on site plans, if any.

The water service area encompasses all of the City of Bellevue, Clyde Hill, and Medina, the Towns of
Hunts Point and Yarrow Point, and small portions of the City of Issaquah (South Cove Area), the City of
Kirkland (east of Watershed Park) and unincorporated King County.

b. Is site currently served by public transit? If not, what is the approximate distance to the nearest transit stop?
There is a variety public transit routes throughout Bellevue’s water service area.

c. How many parking spaces would be completed project have? How many would the project eliminate?

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.

d. Will the proposal require any new roads or streets, or improvements to existing roads or streets, not
Including driveways? If so, generally describe (indicate whether public or private).

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.

e. Will the project use (or occur in the immediate vicinity of) water, rail, or air transportation? If so, generally
describe.

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.

f.  How many vehicular trips per day would be generated by the completed project? If known, indicate when
peak volumes would occur.

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.
g. Proposed measures to reduce or control transportation impacts, if any:

N/A. Project-specific SEPA documents with this information will be prepared when appropriate.

15. Public Services

a. Would the project result in an increased need for the public services (for example: fire protection, police
protection, health care, schools, other)? If so, generally describe.

No
b. Proposed measures to reduce or control direct impacts on public services, if any.

Not applicable
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16. Utilities
a. Circle utilities currently available at the site: electricity, natural gas, water, refuse service, telephone,
sanitary sewer, septic system, other.
A variety of utility facilities are available throughout Bellevue’s water service area.

b. Describe the utilities that are proposed for the project, the utility providing the service, and the general
construction activities on the site or in the immediate vicinity which might be needed.

Water services would be provided by the Plan to customers in Bellevue's water service area.

Electricity would be required for reservoir, pump station, meters, wells, and other facilities, provided by
Puget Sound Energy.

Signature

The above answers are true and complete to the best of my knowledge. | understand that the lead agency is
relying on them to make its decision.

7
7 .
Signature..........‘;/,_}.’L.é...

Date Submltted”/"{/‘z“’iig

13



City of Bellevue Submittal Requirements 28

SUPPLEMENTAL SHEET FOR NONPROJECT ACTION
Continuation of the Environmental Checklist
4/18/02

Because these questions are very general, it may be helpful to read them in conjunction with the list of the elements
of the environment (see Environmental Checklist, B. Environmental Elements). When answering these questions, be
aware of the extent the proposal, or the types of activities likely to result from the proposal, would affect the item at
a greater intensity or at a faster rate than if the proposal were not implemented. Respond briefly and in general
terms. If you have any questions, please visit or call Development Services (425-452-6800) between 8 a.m. and 4
p.m., Monday through Friday (Wednesday, 10 to 4). Assistance for the hearing impaired: Dial 711
(Telecommunications Relay Service).

1. How would the proposal be likely to increase discharge to water; emissions to air; production, storage, or
release of toxic or hazardous substances; or production of noise?

The Water System Plan (the Plan) would not directly increase discharge to water; emissions to air;
production, storage, or release of toxic or hazardous substances; or production of noise. The Plan does
identify water system deficiencies and recommends further evaluation and/or projects to address known
concerns. For each project, detailed information on environmental impacts would be provided in a project-
specific SEPA review at the appropriate time.

Proposed measures to avoid or reduce such increases are:

None.

2. How would the proposal be likely to affect plants, animals, fish, or marine life?

The Water System Plan (the Plan) would not directly impact plants, animals, fish, or marine life. Most water
infrastructure is buried (pipes, manholes, etc), so the system components typically have negligible effect
on plants, animals, fish and marine life.

Some temporary impacts to plants, animals, fish and marine life could potentially occur during construction
projects. Most water projects occur in public rights-of-way, which are already impacted by streets and roads
and do not support plant or animal habitat. Other projects are located on City-owned property that is
already developed.

Proposed measures to protect or conserve plants, animals, fish, or marine life are:

For each project, detailed information on measures to protect or conserve plants, animals, fish, or marine
life would be provided in a project-specific SEPA review at the appropriate time. Capital projects
developed to meet the Water System Plan would be subject to appropriate local, state and federal permits.
Projects with impacts are subject to mitigation requirements including follow-on monitoring.




3. How would the proposal be likely to deplete energy or natural resources?

The Plan itself would not likely deplete energy or natural resources. Ongoing operations & maintenance
activities use fossil fuels in vehicles to transport maintenance crews and equipment to system
infrastructure. Spare parts and/or replacement piping are used when needed for maintenance. Operation of
reservoirs, pump stations and wells require electricity.

Construction projects would require fossil fuels to operate construction vehicles, as well as for the
manufacture and delivery of construction materials. Construction materials themselves would require
natural resources such as minerals (concrete additives, etc), rubber (pipe gaskets, tires, etc) metals
(ductile iron pipe), petroleum products for plastics (PVC, paints, epoxies, etc), graded aggregate (sand,
gravel, etc), and others.

Some water system components, when installed, such as water pumps and emergency backup
generators, would require energy during the life of those water system components.

Proposed measures to protect or conserve energy or natural resources are:
The Plan Volumes 2, 3 and 4 will only be printed in hard copy on request, to conserve resources.

Operations & maintenance vehicles are well-maintained at Bellevue’s Service Center to avoid leaks and
optimize fuel economy. Maintenance crews only drive where needed to perform maintenance activities.
Pumps are appropriately sized to provide reasonable efficiency in the pertinent operating conditions. The
recommended pump station rehabilitations would improve efficiency to conserve energy.

The water utility uses efficient pumps with advanced controls to minimize energy use. Regular
maintenance of the equipment reduces energy use over the life time of the equipment.

4. How would the proposal be likely to use or affect environmentally sensitive areas or areas designated (or
eligible or under study) for governmental protection such as parks, wilderness, wild and scenic rivers,
threatened or endangered species habitat, historic or cultural sites, wetlands, floodplains, or prime farmlands?

The majority of the plan would have no effect on environmentally sensitive areas or areas designated for
governmental protection..

Proposed measures to protect such resources or to avoid or reduce impacts are:

First, alternatives that avoid impacts to environmentally sensitive areas including parks, would be
considered. Where project impacts to sensitive areas or parks become necessary, design features would
be included to reduce impacts such as directional drilling. Project-specific SEPA documentation will detail
this information as appropriate.




7.

How would the proposal be likely to affect land and shoreline use, including whether it would allow or encourage
land or shoreline uses incompatible with existing plans?

The Water System Plan is designed to support the land use plan of the jurisdictions within the service
area. The adopted land use plans are required to be consistent with the State Growth Management Act.

Proposed measures to avoid or reduce shoreline and land use impacts are:

Water system projects needed to support the land use plan in shoreline and other environmentally
sensitive parts of the jurisdictions within the service area would first consider alternatives that do not
include impacts to shorelines or other sensitive areas. Second, water system projects needed to support
the densities and use within the GMA land use plans would consider design options that limit impacts to
these same shoreline and other sensitive areas.

How would the proposal be likely to increase demands on transportation or public services and utilities?

The Plan itself would not increase demands on water utilities, wastewater utilities, or on Public Services
(Police, Fire, etc). In general the Plan is intended to respond to and alleviate increased demands on water
utilities, and also to improve fire protection services.

Construction projects would temporarily increase demands on the local and regional transportation
networks, to allow for delivery of construction materials and equipment and for travel of construction
workers.

Proposed measures to reduce or respond to such demand(s) are:

Consider project alignments and construction techniques that reduce impact on transportation networks
during construction and for access to the water system facilities for ongoing maintenance.

Identify, if possible, whether the proposal may conflict with local, state, or federal laws or requirements for the
protection of the environment.

The Water System Plan has been developed to support and be consistent with the adopted GMA
compliant land use plans of the jurisdictions within the service area. All construction projects needed to
implement the plan and provide adopted water service levels are required to comply with applicable local,
state and federal \ laws and permit requirements. Construction contracts for specific projects would require
compliance with local, state, or federal laws or requirements for the protection of the environment.







_\oQﬁéBEQQ DEsScCRIPTION Draft Water System Plan Update SHEET 1 of 12
L—M Log of Public Comments Received
%‘STH?;?OQ By D.Lane DATE 1/21/2016 _ CHECKED BY DATE
Name Date Comment Response
(paraphrased; see emalil for full comment)
As a member of the Cascade Water Alliance Bellevue Thanks for your email. We appreciate your concerns and are
must insist on the development of moderate altitude working with Cascade Water Alliance on short term and long
reservoirs to catch seasonal rain water rather than term water supply needs.
letting it flood lands adjacent to rivers and flow
uncollected to Puget Sound. Lake Keecheless is fine  You might be interested in the proposed development of
James for the Yakima basin — what about the future needs of Bellevue’s existing water rights for emergency wells, as backup
Bloomfield the eastside communities? We must start doing supplies. (Inventory on pages 1-32 and 1-33; analysis in Section
(14000 SE 45th something now to be ready when the need is upon us. 4.9 / page 4-45; rights info in Appendix C; more analysis in
1 Court) 11/2/2015 Appendix N).
Page ES-8: “2000’s” should be “2000s”. AP style says
Diann Strom you shouldn’t have the apostrophe. That would be a
2 (ESC*) 11/17/2015 change throughout the document. Incorporated.
Page 4-9: Don't start sentences with numerals “70 flow
Diann Strom tests were conducted...” Should be “Seventy flow tests
3 (ESC?) 11/17/2015 were conducted...” Incorporated, except in cases where the number is a year.
Diann Strom Page 6-20: This sentence doesn’t make sense Re-worded to complete sentence, and added text to clarify the
4 (ESC¥») 11/17/2015 “Excessive different types of fire hydrants to maintain” issue.
Diann Strom Page 7-17: Should “Long Term Lead and Copper Rule
5 (ESC*) 11/17/2015 Revisions” font be a section header level? Yes. Change incorporated.
O&M staff have been very active in crafting WA DOH guidance
What is an example of Bellevue’s leadership in water  on main break response, and are now participating in
policy and decision-making? “Take a leadership role in development of rules regarding “premise isolation” backflow
Diann Strom influencing regional water policy and decision-making, prevention, and how to protect customers that share a building
6 (ESC*) 11/17/2015 in the interests of the City and Bellevue’s ratepayers”  with a “high hazard” water user (e.g. condos with a dentist office).
Diann Strom When was the last time the Emergency Management
7 (ESC*) 11/17/2015 Plan was updated? Annually

* ESC = City of Bellevue Environmental Services Commission

Print Date: 2/18/2016



Diann Strom
8 (ESC¥)

Diann Strom
9 (ESC*)

Diann Strom
10 (ESC¥)

Diann Strom
11 (ESC¥)

Diann Strom
12 (ESC¥)

Lisa Tompkins
(PO Box 3233,

13 98009)

DEsScCRIPTION Draft Water System Plan Update

SHEET 2 of 12

Log of Public Comments Received

By D.Lane DATE 1/21/2016 CHECKED BY

DATE

How does the city determine whether to have an on-
11/17/2015 site or portable generator at pump stations?

What's the lifespan of a PRV? | noticed some date
11/17/2015 back to 1972.

Why was water use so high in 2009? Drought? [graphs
11/17/2015 in Chp 3]

11/17/2015 Why is school water use so high? Fig. 3-19

How long does it take to develop a storage facility? If

our need is 2034...1 assume the process would start as
11/17/2015 early as 2024.

| support the recommendation to explore and develop

a plan to create an emergency water supply from the
11/19/2015 existing wells.

* ESC = City of Bellevue Environmental Services Commission

We don't have a formal policy or procedure; it is up to
engineering judgment. The WSP recommends an evaluation of
the risks associated with long-term power outage.

PRVs used to wear out in 10-20 years due to corrosion. When
they started coating them with epoxy, lifespan increased
significantly.

See Figure 3-13. Max day demand correlates well with the
highest observed temperature (hottest day), which in 2009 was
over 103F at Sea-Tac. Average day demand was actually slightly
higher in 2006; Figure 3-14 shows 2006 and 2009 were hot
summers overall, as measured by cooling degree days.

Drought (lack of rain or snowpack) and hot weather aren’t
necessarily correlated. During a drought we would actually
anticipate less water usage due to public outreach and voluntary
curtailment (see 1992 data in Figure 5-1).

Peaking factor is relative to average flow of each individual curve
(not an absolute flow comparison). School peaking factors are
high at lunchtime (relative to average flow at a school throughout
the day) because there is almost no flow overnight or in the early
morning, and kids are in class for most of the late morning and
afternoon. Lunch and recess are water-intensive.

If property already exists and limited distribution system
improvements are needed, 2-4 years is a reasonable amount of
time, depending on the size of reservoir. In our case, siting is not
obvious so we would need to allow time for site selection and
possibly public outreach.

Noted.

Print Date: 2/18/2016
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FM Log of Public Comments Received
%‘STH?;?OQ By D.Lane DATE 1/21/2016 _ CHECKED BY DATE
This public comment period is on the overall Water System Plan
[paraphrased; verbal comment from ESC meeting]: |  and the specific recommendations made. The Plan identifies
am concerned that the SEPA period is not long issues associated with Pikes Peak Reservoir and potential
enough, and there is not enough information about options, but does not recommend a specific solution. A separate
Pikes Peak Reservoir. Will there be another SEPA SEPA process regarding Pikes Peak Reservoir will occur
14 Loretta Lopez 11/19/2015 period for Pikes Peak Reservoir? following alternatives analysis.
Add an exhaustive listing of all references used to
15 David Plummer  11/26/2015 prepare, or referred to in the water system plan. A reference list has been added.
Chapter 1 should be revised to add a a new figure and We did not add this because we feel it would be confusing. The
short explanatory text to show that the Water System  Ultilities organizational structure is mentioned in Sections 1.2, 2.7
is one of three 'systems' within the Bellevue Water (Waterworks Utility Financial Policies), and 6.2, and in the 2015
Works system; a chart similar to the attached should  Utilities Business Profile (available on-line; excerpt included at
16 David Plummer 11/26/2015 be included. the back of Chapter 10).
Craig Olson Mains are shown being replaced in the north part of
(City of Clyde Clyde Hill in 2018. Didn’t you guys replace the main on
17 Hill) 12/17/2015 98th from 34th to about 30th ten years ago? [Fig 4-12] Our records indicate that these mains have not been replaced.
The portions of Issaquah's system fed by wells or the BIP are
isolated from Bellevue's, so significant length of transmission
main would need to be added to create an interie. Since we both
purchase water from SPU's Tolt supply, we would both lose
service in an outage, and Issaquah would probably need their
Calvin Wang Consider an emergency intertie with Issaquah's water  wells to meet their own needs. We are open to opportunities
18 (ESC¥) 11/19/2015 system. though.
We are claiming the legacy rights associated with Water District
#68's surface water supply in Meydenbauer Bay, to retain this as
an option. Discussions with the Dept of Ecology will be ongoing.
Aaron Morin Consider Lake Washington as a source of emergency However, groundwater supplies appear to be more promising
19 (ESC¥) 11/19/2015 water supply. since they would not require a surface water treatment plant.
Diann Strom Add the summary of recommendations (Section 4.11)
20 (ESC*) 11/19/2015 ot the executive summary. Incorporated.
Diann Strom What are the tradeoffs associated with increasing
21 (ESC*) 11/19/2015 emergency water storage? See ESC discussion from May 2015.

* ESC = City of Bellevue Environmental Services Commission Print Date: 2/18/2016
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m Log of Public Comments Received
%875;?0% By D.Lane DATE 1/21/2016 _ CHECKED BY DATE
Land use and zoning assumptions in the Water
Dan Stroh System Plan are consistent with the City of Bellevue's
(COB Planning adopted Comprehensive Plan and development
22 Director) 10/14/2015 regulations. Noted.
Dan Stroh Future growth projections in the Water System Plan
(COB Planning are reasonably consistent with Bellevue's population
23 Director) 10/14/2015 and employment projections. Noted.
Policies for utility service extension and provisions for
Dan Stroh new construction are both consistent with Bellevue's
(COB Planning adopted Comprehensive Plan and development
24 Director) 10/14/2015 regulations. Noted.
Land use and zoning assumptions in the Water
Mitchell System Plan are consistent with the City of Clyde Hill's
Wasserman adopted Comprehensive Plan and development
25 (Clyde Hill) 12/16/2015 regulations. Noted.
Mitchell Future growth projections in the Water System Plan
Wasserman are consistent with Clyde Hill's population and
26 (Clyde Hill) 12/16/2015 employment projections. Noted.
Policies for utility service extension and provisions for
Mitchell new construction are both consistent with Clyde Hill's
Wasserman adopted Comprehensive Plan and development
27 (Clyde Hill) 12/16/2015 regulations. Noted.
We have not cross-referenced the draft WSP with the
Mitchell WDG68 Agreement. If the two documents are
Wasserman consistent, then the draft WSP is consistent with Clyde
28 (Clyde Hill) 12/16/2015 Hill's water policy as well. Noted.
S. Schroeder Bellevue's retail water service area is consistent with
and M. Green Hunts Point's adopted comprehensive plan and
29 (Hunts Point) 1/7/2016 adopted development regulations and policies. Noted.
The growth projections used to forecast water demand
S. Schroeder for Hunts Point are consistent with Hunts Point's
and M. Green adopted population and commercial growth
30 (Hunts Point) 1/7/2016 projections. Noted.

* ESC = City of Bellevue Environmental Services Commission
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SHEET 5 of 12

Log of Public Comments Received

DATE 1/21/2016 CHECKED BY

DATE

S. Schroeder
and M. Green
31 (Hunts Point)

Christen Leeson
(City of
32 Issaquah)

Christen Leeson
(City of
33 Issaquah)

Christen Leeson
(City of
34 Issaquah)

Joan Lieberman-
Brill
(City of

35 Kirkland)

Bellevue's water utility policies are consistent with
Hunts Point's adopted comprehensive plan and
1/7/2016 development regulations.

The zoning and land use designations are currently
Single Family-Suburban (4.5 du/ac) and Multifamily-
Medium (14.52 du/ac). These designations are not
proposed to change within the 20-year planning period.
Bellevue’s plan does not include multifamily in the
Lakemont area. Most of Lakemont is zoned Multifamily-
12/7/2015 Medium (12.52 du/ac).
Issaquah does not have population and employment
projections by subarea. It is assumed by Issaquah that
Montreux and Lakemont are built-out and that the
population and employment numbers are not

12/7/2015 anticipated to increase in any significant manner.

Bellevue’s future estimation for demand is significantly

higher than Issaquah’s estimation. It appears

Bellevue’s estimation is based on maximum demand

allowed in the wheeling contract with Issaquah, rather
12/7/2015 than actual built ERUs.

The land use and zoning assumptions for the portion of

Kirkland within Bellevue's water system service area

are consistent with the City of Kirkland's adopted Plan
11/9/2015 and development regulations.

* ESC = City of Bellevue Environmental Services Commission

Noted.

I'll adjust estimated population for Lakemont in Tables 3-16, 3-17
and 3-18, assuming multi-family zoning. This will not affect
projected water demands, since demands specific to this area
were assumed separately, in the absence of population data (per
comment below). Population shown for Lakemont and Glacier
Ridge were back-calculated based on the assumed demands
and assumed zoning, but were not actually used (unique
procedure used only in these areas).

Noted. We will use existing consumption and assume zero
growth.

Wheeling contract limits were used for future demand projections
per direction from Issaquah’s Engineering staff. Allowance was
also added for localized non-revenue flows and leakage. In
response to your comment, we'll reduce the “low” ADD
projections to the actual 2014 volumes, and reduce the “high”
estimate and MDD volumes proportionately. This will reduce
future demand estimates by about 40%. The reduced flow will
inform our water quality modeling and upcoming chlorine
evaluation, but would not appear to impact any water supply,
storage or transmission projects due to the low volumes relative
to Bellevue’s system.

Noted.

Print Date: 2/18/2016
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m Log of Public Comments Received

%875;?0% By D.Lane DATE 1/21/2016 _ CHECKED BY DATE
Joan Lieberman- Future growth projections in the Plan are reasonably
Brill consistent with Kirkland's population projections.
(City of Employment projections are not applicable since this

36 Kirkland) 11/9/2015 area is designated residential. Noted.
Joan Lieberman- Policies for utility service extension and provisions for
Brill new construction are both consistent with Kirkland's
(City of adopted Comprehensive Plan and development

37 Kirkland) 11/9/2015 regulations. Noted.
Robert J. Land use and zoning assumptions in the Water
Grumbach System Plan are consistent with the Medina

38 (Medina) 1/14/2016 Comprehensive Plan and development regulation. Noted.
Robert J. Future growth projections in the Water System Plan
Grumbach are reasonably consistent with Medina's population

39 (Medina) 1/14/2016 and employment projections. Noted.
Robert J. The goals and policies set forth in the Water System
Grumbach Plan do not conflict with Medina's adopted

40 (Medina) 1/14/2016 Comprehensive Plan and development regulations. Noted.
S. Schroeder Bellevue's retail water service area is consistent with
and M. Green Yarrow Point's adopted comprehensive plan and

41 (Yarrow Point) 11/10/2015 adopted development regulations and policies. Noted.

The growth projections used to forecast water demand

S. Schroeder for Yarrow Point are consistent with Yarrow Point's
and M. Green adopted population and commercial growth

42 (Yarrow Point) 11/10/2015 projections. Noted.
S. Schroeder Bellevue's water utility policies are consistent with
and M. Green Yarrow Point's adopted comprehensive plan and

43 (Yarrow Point) 11/10/2015 development regulations. Noted.

Michael
Gagliardo
44 (Cascade)

1/12/2016

The Demand Projections in the Plan were prepared
using a different methodology from the Cascade
Transmission and Supply Plan (TSP)... The Demand
Projections in the Plan are not inconsistent with the
Cascade projection for Bellevue.

* ESC = City of Bellevue Environmental Services Commission

Noted. We'll continue to coordinate.

SHEET 6 of 12
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%‘STH?;E%Q By D.Lane DATE 1/21/2016  CHECKED BY DATE
Michael Section 2-4 Service Area: Any Service Area
Gagliardo expansions must be handled consistent the provisions
45 (Cascade) 1/12/2016 of the Joint Municipal Utility Services Agreement. Noted.
Michael Regional Policies: A general statement that The City is
Gagliardo a Member of Cascade and participates with and
46 (Cascade) 1/12/2016 coordinates all regional activities through Cascade. A general statement was added to Section 2.6.

Page 5-4: The Built Green and WaterSense New
Homes Initiative Program provides certifications for

Michael single and multi-family homes. Approximately 2500
Gagliardo higher efficiency fixtures were installed in 2014 (the
47 (Cascade) 1/12/2016 figure for 2015 should be available in a few weeks). The additional information has been added.
Appendix R, Section 2.1 — reference should be the
Michael 2012 Joint Municipal Utility Services Agreement
Gagliardo (section 7.3 of that Agreement is the appropriate
48 (Cascade) 1/12/2016 shortage section) Clarification has been added.
Michael
Gagliardo Appendix R: The Block Contract was also amended in
49 (Cascade) 1/12/2016 2013 (section references are appropriate) Clarification has been added.

Please continue to coordinate Bellevue’s request for a
new inlet station on SPU’s Tolt pipeline and potential
development of existing wells with Cascade so that any

Michael changes in these areas are accomplished consistent
Gagliardo with the Block Contract and the Joint Municipal Utility
50 (Cascade) 1/12/2016 Services Agreement. Noted. We'll continue to coordinate.
Robert Russell
(Coal Creek Todd and | reviewed the plan and did not find anything
51 Utility District) 1/7/2016 inaccurate and do not have any questions. Noted.
Greg Neumann Kirkland has no comments for Bellevue’s draft WSP A new sub-section on emergency interties, including discussion
(City of other than the potential emergency intertie at Points Dr of the proposed connection in Points Drive, has been added to
52 Kirkland) 12/10/2015 and 96th Ave should probably be mentioned. Section 4.8.

* ESC = City of Bellevue Environmental Services Commission Print Date: 2/18/2016
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N
Bellevue intends to conduct a site alternatives evaluation that will
[Paraphrase] The plan recommends a new inlet from  consider these issues, along with cost, community impacts
SPU's TESSL, which is bar wrapped pipe (BWP). BWP (environmental, temporary traffic control, etc), and suitability to
is difficult to tap, and requires specialized expertise. supply the BV400 zone, where most growth is projected.
New taps on BWP are best avoided. SPU encourages Although a tap near NE 20th St appears to be ideal to feed the
Bellevue to locate the new inlet so it can receive flow  Bel-Red neighborhood, the suggested NE 8th and Main St
Joan Kersnar from an existing, un-used prefabricated outlet on the  locations appear to be hydraulically feasible based on preliminary
(Seattle Public pipeline, such as at SE 8th St, Main St, NE 8th St, or  evaluation, and will be included. Bellevue will coordinate with
53 Utilities) 1/6/2016 the cast iron 16" feeder line in Bel-Red Rd. SPU and Cascade during the evaluation.
Joan Kersnar The Coliform Monitoring Plan included in Appendix U is
(Seattle Public dated 2007/2008. Please provide an updated CMP for The new CMP is currently being drafted and will be provided to
54 Utilities) review when available. SPU for review in 2016.
Joan Kersnar
(Seattle Public Please include the disinfection by-product (DBP)
55 Utilities) sample locations on Figure 7-1. The DBP sampling locations have been added.
Joan Kersnar
(Seattle Public Please keep SPU apprised of the City's intended use
56 Utilities) and development of groundwater wells. We'll coordinate as appropriate.
Joan Kersnar New wholesale water sales outside of Bellevue's
(Seattle Public service area may be subject to terms and conditions in Bellevue has no plans to expand water sales outside of our
57 Utilities) the [SPU-Cascade agreement]. current service area.
We will update the District's address for our records, although
Bob Trimble ILA and amendments show an address that we are no the effort to update agreements with this information is not
58 (KCWD#1) 11/5/2015 longer using. [current address provided] warranted.
Tom Gething
59 (KCWD#117) 1/12/2016 We had no comments on the water system plan. Noted.

* ESC = City of Bellevue Environmental Services Commission Print Date: 2/18/2016
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Rodriguez and
Robert James
60 (DOH)
Richard
Rodriguez and
Robert James
61 (DOH)
Richard
Rodriguez and
Robert James
62 (DOH)
Richard
Rodriguez and
Robert James
63 (DOH)
Richard
Rodriguez and
Robert James
64 (DOH)

Richard

Rodriguez and

Robert James
65 (DOH)

DESCRIPTION

Draft Water System Plan Update

SHEET 9 of 12

Log of Public Comments Received

DATE 1/21/2016 CHECKED BY

DATE

1/8/2016

Please provide determinations of local government
consistency from the following local land use entities:
(a) Cities of Clyde Hill and Medina, (b) Towns of Hunts
Point and Yarrow Point, (c) King County.

Has your supply entity, Cascade Water Alliance,
reviewed your water demand forecast?

Department of Ecology provided a review and
assessment of the City's water rights in a letter dated
December 11, 2015.

We acknowledge that Bellevue's Coliform Monitoring
Plan is being revised and will be submitted to us for
review under a separate cover when completed.

As part of your record keeping system, are
construction completion reports for distribution main
extensions and main replacement projects retained on
file?

W5-17: The Section should be re-titled Disinfection &
Flushing of Water Mains and the term disinfection
should be used instead of sterilization. Please review
AWWA Standard C651-14 and determine whether any
changes should be made to this section.

* ESC = City of Bellevue Environmental Services Commission

Consistency statements from Clyde Hill, Medina, Hunts Point and
Yarrow Point are provided in Appendix E. King County's
consistency is affirmed by County Council's adoption of the Plan.
We have also obtained consistency statements from the Cities of
Kirkland and Issaquah, because small portions of those cities
receive water exclusively through Bellevue, and therefore must
be considered in our water system planning. Redmond provided
the growth projections used in Bellevue's WSP for their Overlake
area (served through jointly-owned facilities).

Yes. See Appendix Y. Cascade indicated "The Demand
Projections in [Bellevue's Water System Plan] are not
inconsistent with the Cascade projection for Bellevue."

We received the letter.

The new CMP is currently being drafted and will be provided to
DOH for review.

No. Bellevue was previously unaware of the WAC requirement.
We will begin doing this in 2016.

This section has been re-titled as indicated, and "sterilization"
changed to "disinfection" globally throughout the City's Water
Engineering Standards (Volume 4). This change will also be
reflected in the City's 2017 Water Engineering Standards,
following update in late 2016.

Print Date: 2/18/2016
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Richard
Rodriguez and
Robert James Provide a threshold determination for the WSP SEPA
66 (DOH) documentation. See Appendix A.
Richard
Rodriguez and The final WSP submittal must bear the seal of a
Robert James professional engineer licensed in the State of
67 (DOH) Washington. The WSP will be P.E. stamped and signed.
Numerous public meetings discussing the WSP with the City's
Environmental Services Commission were held in 2015. A public
The water system must meet the consumer input open house was held, as advertised in a news release, social
Richard process outlined in WAC 246-290-100(8). Please media, the City's website and "Neighborhood News" newsletter,
Rodriguez and include documentation of a consumer meeting and as picked up by local media (Bellevue Reporter). The entire
Robert James discussing the WSP, prior to DOH approval of the Draft Plan has been posted to the City's website since October
68 (DOH) WSP. 2015. See Appendix A.
Richard
Rodriguez and
Robert James Prior to DOH approval, the governing body of the City
69 (DOH) must approve and adopt the WSP. The WSP will be brought to Bellevue City Council for adoption.
Richard
Rodriguez and Please provide copies of any comments made by
Robert James adjacent purveyors or other interested parties, along
70 (DOH) with the District's response to those comments. See Appendix Y.
Sheldon Lynne
(City of
71 Issaquah) [no response]
Scott
Thomasson
(City of Connections shown in Table 1-2 do not account for all
72 Redmond) 1/13/2016 connections with Redmond, such as joint-use mains.  Clarification has been added.

* ESC = City of Bellevue Environmental Services Commission Print Date: 2/18/2016
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Scott
Thomasson
(City of

73 Redmond)

Scott
Thomasson
(City of

74 Redmond)

Scott
Thomasson
(City of

75 Redmond)
King County
Utilities
Technical
Review

76 Committee

Jerry Liszak,
77 Dept of Ecology

Jerry Liszak,
78 Dept of Ecology

Bellevue doesn't "supply" Redmond; we both are

supplied by Cascade through joint-use facilities.

"Wheeling" language doesn't capture this. See

Redmond's Water System Plan for more appropriate
1/13/2016 language.

Future demand projections look high; are they
1/13/2016 consistent with Cascade's?

Redmond does not consider SPU's supply to be 2
sources (it would be difficult to get Cedar water up to
Redmond), so we use 400 gal/ERU as emergency

storage volume criteria for the in-town areas. Based on

this criterion, Redmond's Overlake area has a storage
deficiency. This is difficult to rectify with Bellevue's 200
gal/ERU storage criterion, since we share facilities in
1/13/2016 the Overlake area. This is unresolved.
[Phone conversation with Steve Hirschey] You did a
fine job. UTRC has no technical comments, but will
comment with reminders to obtain planning
consistency statements, etc. We hope to get a letter
1/20/2016 out Friday 1/22.

[Paraphrase] KCWD97 Well 3 permit and certificate
12/11/2015 numbers, Qi and Qa are incorrect

[Paraphrase] KCWD97 Well 6 non-additive Qa is not
12/11/2015 shown.

* ESC = City of Bellevue Environmental Services Commission

Clarification has been added.

Projections are based on (1) significant population and jobs
growth forecasted by Puget Sound Regional Council, and (2)
revised & reduced per capita water demands based on actual
recent consumption (see Table 3-12). We have also added an
assumed 6% non-revenue flow to the projections.

Bellevue's storage criteria are consistent with DOH requirements
and industry norms, were evaluated by a 3rd party engineering
consultant, and have been discussed with Bellevue Fire and the
Environmental Services Commission. The costs and community
impacts associated with increased emergency storage do not
appear to be justified.

Noted.

These have been corrected.

This has been added.

Print Date: 2/18/2016



Jerry Liszak,

79 Dept of Ecology 12/11/2015

Jerry Liszak,

DEsScCRIPTION Draft Water System Plan Update

SHEET 12 of 12

Log of Public Comments Received

By D.Lane

DATE 1/21/2016 CHECKED BY

DATE

[Paraphrase] Refer to Okanogan Wilderness League,
Inc. v. Town of Twisp, 133 Wn.2d 769, 781, 947 P.2d
732 (1997). Abandonment is a common law process,
separate from statutory relinquishment. set forth in

chapter 90.14 RCW. Although municipal water rights

are exempt from statutory relinquishment laws, chapter

90.14 RCW, they may be lost by abandonment.
Because the City of Bellevue does not know if the
KCWD68 and WWSC wells are still in existence and
the City no longer owns the properties the wells were
located on, it appears to me that Bellevue may have
abandoned these water rights.

Bellevue's surface water rights appear to have been
abandoned because decades ago the site of the
surface water diversion was sold and a private home
built on the site. Although the diversion pipe may
reportedly lie under the property owner's pier, the
surface water pumping and treatment plant no longer

80 Dept of Ecology 12/11/2015 exists.

We will work with Ecology to provide additional information and
clarify the status of these water rights. We do not think the Twisp
decision applies, because unlike Twisp, Bellevue never forgot
about its wells and has maintained records. The history of wells
has been mentioned in Water System Plans, and they are shown
in mapping records. The City did not continually submit a Water
Rights Self-Assessment because DOH did not require it, since
Bellevue had adequate surface water supplies (through the City
of Seattle) to meet domestic needs. Refer to Cornelius v.
Washington Dep't of Ecology, 182 Wn.2d 574, 344 P.3d 199
(2015), in which legacy municipal water rights were upheld by the
court.

The treatment plant site was not sold. It is still owned and
maintained by the City of Bellevue Utilities Department. The
pump station wet well still exists and is under a homeowner's
garage on a (separate) private site. The intake piping is still in the
lake. We have noted the comment and will provide additional
clarification.

* ESC = City of Bellevue Environmental Services Commission

Print Date: 2/18/2016
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UTILITIES -

UTILITIES

WHAT YOU WILL FIND IN UTILITIES VISION
THIS CHAPTER

> An overview of utility systems in BELLEVUE HAS THE PUBLIC AND PRIVATE
8 EEIC EITEIE S VS UTILITIES THAT MEET THE NEEDS OF A GROWING
. ECONOMY.
» As required by the Growth
Management Act, maps showing Public and private utilities are building the systems
the general location of existing ;
and proposed utilities, including, to grow a 21st century economy. These services
but not limited to, electrical lines, are resilient, efficient, and available to the entire

e R EEUE LG community. Utilities are sited, designed, and operated

gas lines. in a manner that maintains community character.
» Policies to maintain utilities at

appropriate levels of service to

accommodate the city’s expected

growth while maintaining a

balance with other community and

environmental goals.

» A description of the city’s planning
framework for existing and
proposed utilities, including water,
sewer, stormwater, electrical lines,
telecommunications, and natural gas.
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INTRODUCTION

Utilities are the basic building blocks of urban living. While we
may take for granted services such as clean drinking water,
wastewater and stormwater management, electricity, natural
gas, telephone, and internet, these facilities make living in cities

possible.

This element works in concert with the Land Use Element to
ensure that Bellevue will have adequate utilities to serve both
existing development and future growth. Policies also address

environmental impacts, facilities siting and construction,

economics, and aesthetics in design and landscaping.

In Bellevue, as in many cities, utilities are provided by a
combination of city-managed and non-city-managed providers,
as shown in Figure UT-1. Depending on their service, these are
state regulated, federally licensed and/or municipally franchised
providers. Non city-managed utilities providers include Puget
Sound Energy (electricity and natural gas), as well as providers of

telecommunication services.

Figure UT-1. City-Managed and Non City-Managed Utilities

City-managed utilities: Non city-managed utilities:
Water Electricity

Sewer Natural gas

Storm and surface water Other petroleum gas

Solid waste Telephone

Wireless services
Cable

The Growth Management Act’s Public Facilities and Services

Planning Goal ensures that those public facilities and services
necessary to support development shall be adequate to serve
the development at the time the development is available for
occupancy and use, without decreasing current service levels

below locally established minimum standards.
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UTILITIES TODAY AND TOMORROW
City-Managed Utilities

The City of Bellevue manages the wastewater, water, and storm
and surface water utilities, as well as solid waste management
activities. The wastewater and water utilities serve the city and
several jurisdictions outside the city limits and are self-supporting
enterprise operations, separate from the city General Fund. Each
city-managed utility is governed by a functional system plan that
contains a system inventory, system management and operational
policies, and level of service standards. While detailed information
about each utility system is contained in the individual functional
plans, an overview of each city-managed utility system is provided

below.
Wastewater

Bellevue operates, maintains, and extends the sewage collection
system to respond to the needs of residents and commercial
establishments. The collection system discharges into larger pipes
owned and operated by the King County Wastewater Treatment
Division that transports the sewage for treatment and eventual

discharge into Puget Sound.

Bellevue’s wastewater collection system includes approximately
524 miles of mainline pipes, 130 miles of service stubs, and 46
pump and lift stations. The wastewater utility serves 35,800
customer accounts across 37 square miles, including Medina, Clyde

Hill, Hunts Point, Yarrow Point, and Beaux Arts.

UTILITIES -

WHAT DOES IT MEAN?

» Utility systems in Bellevue are

provided either as city-managed or
non city-managed utilities. While
the city does not control non-city
managed utility facilities, it has
authority to regulate how private

utilities are developed in Bellevue.

» Each city-managed utility system

is governed by a functional

plan that contains a detailed
system inventory, lists of planned
improvement projects, and policies
specific to that utility system. The
role of this Utilities Element is to
establish an overall strategy for
providing adequate utility service
to serve the growth projected in

the Land Use Element.

» Utilities providers plan for the

necessary infrastructure to manage
aging systems, respond to growth,
and adapt to changing consumer

behavior.
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Bellevue owns 15 miles of submerged wastewater pipeline in Lake
Washington and 4 miles of submerged wastewater pipeline in Lake
Sammamish. These “lake lines” were constructed in the late 1950s
and 1960s and may be nearing the end of their useful life. The

city maintains them and is evaluating their condition to determine
when rehabilitation and/or replacement will be necessary. The
cost for this work will be substantial. Management of the lake

lines is critical to maintaining and protecting water quality in Lake

Washington and Lake Sammamish.

Water

Bellevue’s drinking water utility serves 37,300 customer accounts,
operates 620 miles of water main pipes, and serves an area of over
37 square miles, including the adjacent communities of Clyde Hill,
Hunts Point, Medina, Yarrow Point, and portions of the cities of

Issaquah and Kirkland.

Bellevue purchases water from the Cascade Water Alliance, a
regional supplier to several cities and special purpose districts.
Water from Cascade is distributed through mains operated
and maintained by the water utility to residential, commercial,
and industrial users. The Cascade Water Alliance facilitates the
development of a regional water supply system that balances

regional water resources and regional water supply needs, and

provides equitable participation in ownership and management.
Bellevue works with Cascade to promote the efficient use of the
public water supply to customers through education, technical

assistance and incentive programs.
Storm and Surface Water

Bellevue’s storm and surface water operations include stormwater
runoff and flood control, protection of surface water quality,
support of fish and wildlife habitats, and protection of the
environment, and public education. Bellevue provides storm and

surface water utility service to all properties within the city (32,900
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customer accounts). There are 26 drainage basins in the city, most
with year-round streams, over 19,000 public storm drains, 400
miles of pipes, and over 1,200 city and privately owned detention

facilities.
Solid Waste

Solid waste management activities include solid waste planning,
promotion, and monitoring the performance of private contractors

who carry out collection of solid waste, recyclables, organics, and

litter pick up. These services are financed through garbage rates
that are set by the City Council. There are 29,000 single-family
residential customer accounts, 330 multifamily accounts, and
1,600 commercial accounts in Bellevue. The city encourages waste

reduction and recycling to manage demand for solid waste services.

Non-City Managed Utilities

Authority

The Washington Utilities and Transportation Commission (WUTC)
regulates the services and defines the costs that a utility can
recover, to ensure that the utility acts prudently and responsibly.
With the adoption of the Growth Management Act, both the WUTC
and the City of Bellevue have jurisdiction over the activities of

electric, gas, and telephone utilities within Bellevue’s city limits.

Bellevue has the authority to regulate land use and, under Growth
Management Act, the requirement to consider the location of
existing and proposed utilities and potential utility corridors

in land use planning. The city must also plan for the adequate
provision of utilities consistent with the goals and objectives of its
Comprehensive Plan, taking into consideration the public service

obligation of the utility involved.

Bellevue is entitled to reasonable compensation for use of its
rights-of-way and leases of city-owned property, structures and

conduits. The Telecommunications Act of 1996 established new
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Ry 138
~ »
KILOWATTHOURS

responsibilities for the Federal Communications Commission in
licensing of wireless communication providers. The licenses allow
the right to use a block or blocks of the radio frequency spectrum
to provide wireless services. Section 704(a)(7) of the Act recognizes
the authority of state and local governments over decisions
regarding siting of wireless communication facilities, subject to

certain limitations.
Electrical Service

Puget Sound Energy builds, operates, and maintains the electrical
utility system serving Bellevue. Puget Sound Energy imports
electrical energy from generation sources in Canada, on the
Columbia River, and from other generation sites inside and outside

of Puget Sound Energy’s service territory.

Puget Sound Energy’s goals are to meet future customer needs

for electrical service, enhance system reliability, and maintain safe
facilities. Puget Sound Energy builds, operates, and maintains the
electric transmission and distribution systems serving the City of
Bellevue. Puget Sound Energy is an investor-owned utility serving
more than 1,097,500 electric customers in an eight county service
area. As of the end of 2014, Puget Sound Energy served more than
63,900 electric customers within the City of Bellevue.Puget Sound
Energy’s 2013 Integrated Resource Plan forecasts growth in electric
peak hour capacity ‘need’ (the gap between the effective capacity
of existing resources and the peak hour capacity needed) to
increase 12 MW by 2017, 100 MW by 2020 and 2,194 MW by 2033.
For the shorter term and based on 2012 population, employment
and development forecasts from its October 2013 Eastside Needs
Assessment Report, Puget Sound Energy’s corporate load forecast
for winter under normal conditions and 100% conservation
indicates load increases a total of about 138 MW from 2013 to
2022 or about 17 MW of increased load per year. This annual
increase is significantly lower than previous forecasts and is much

lower than the 2011 forecast of approximately 22 MW per year.
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Actual load growth could vary from projections due to economic

cycles, land use zoning changes and other drivers.

Several new system facilities including transmission lines and
substations may need to be constructed to meet the projected
increased demand for electrical service and to enhance reliability.
Bellevue’s knowledge-based economy is part of a community
lifestyle that requires and expects sufficient and highly reliable

electrical service.

The city maintains a list and schematic system map (Map UT7)
of necessary electrical transmission, distribution, and substation
facilities and administers policies that guide provision of adequate

electrical power to serve the community. The city also has

environmental review and permitting authority over the activities

of the utility within the city’s boundaries.

The potential for undergrounding existing aerial lines is addressed
by Washington State’s electrical utility regulatory framework
including various tariff Schedules (73, 74 and 80). Bellevue relies
on Comprehensive Plan and capital investment policy as well as
its franchise agreement and memoranda of understanding with
Puget Sound Energy to implement undergrounding of distribution
facilities. The framework for undergrounding reflects the Utilities
Element policies and the tradeoffs inherent in underground versus
overhead distribution facilities. As a result of this the city takes an
incremental approach to undergrounding electrical distribution
facilities, and a mitigative approach to identified environmental and

aesthetic impacts of other electrical facility infrastructure.

A future reliable electric grid may include emerging concepts such
as non-wire, microgrid, or alternative technology solutions to the
existing overhead system that better address the community’s

interest in mitigating impacts.
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Natural Gas Service

Puget Sound Energy also builds, operates, and maintains the
natural gas distribution system serving Bellevue. At the end of
2014, Puget Sound Energy served more than 33,500 natural gas

customers within Bellevue.

The Pacific Northwest receives natural gas from various regions

of the United States and Canada. Natural gas is transported
throughout the states of Washington, Oregon and Idaho via a
network of interstate transmission pipelines owned and operated
by Northwest Pipeline Corporation. Puget Sound Energy takes
delivery of natural gas from Northwest’s Williams Pipeline east of
Lake Sammamish and distributes the gas to customers via Puget
Sound Energy’s distribution system. The distribution system serving
Bellevue consists of both high pressure and intermediate pressure

mains.

As of 2014, Puget Sound Energy’s natural gas distribution system
has sufficient capacity to serve existing demand for gas service in
Bellevue. However, system capacity enhancements may be required
in the next few years to provide service to new development.
Thereafter, the need for additional system improvements will be

driven by future development.
Telecommunication Services

Telecommunications is the transmission of information in the form
of electronic signals or other similar means. Telecommunications

services generally include the following categories:

= Landline Telephone — Telephone service in Bellevue is offered
through two major providers, though local telephone service
is now being offered by cable companies. It is anticipated that
additional upgraded telephone facilities will be needed to
handle a growing demand for advanced telecommunications
services.
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= Wireless Communications — A wide variety of cellular
communications and wireless data services are available
in Bellevue. Currently, these services rely on ground-based
antennae located on towers or buildings. This element
recognizes that providing wireless service involves adapting
to changing technologies, which may make current forms of
receivers obsolete.

= Cable Television and Broadband Internet - Multiple cable
operators provide cable services in Bellevue. This service
provides broadcasting via a network of overhead and
underground coaxial cables and often includes broadband
internet and telephone service.

Bellevue’s central location and significant employment
concentration will continue to attract new and evolving
technologies in the field of telecommunications. The city supports
increasing the availability of improved telecommunications services
throughout the city. The city encourages new telecommunications
technology that balances the costs and benefits of the following
factors: health and safety, aesthetics, the environment and the

economy.

In most cases, telecommunications services will use existing

utility corridors, public rights-of-way, and other city-owned
properties, and will be able to provide services to all parts of the
city. Bellevue encourages the shared use of space consistent with
the city’s service mission for telecommunication infrastructure
projects within the street right-of-way and for telecommunication
infrastructure opportunities on other city property. Bellevue’s
infrastructure investment and aesthetic quality should be protected
from unnecessary degradation caused by the construction of

telecommunications infrastructure.

The policies in this element address current technology recognizing
that new communication technologies are constantly evolving. The
city encourages new technology that is consistent with a balancing

of the costs and benefits discussed above.
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CHALLENGES AND OPPORTUNITIES

Development and Support of New Technologies

New technology offers new opportunities to bring high speed
Internet access to more of the city. A “Smart City” strategy seeks

to include high speed data options for businesses and residents by
encouraging the deployment of broadband infrastructure. Ensuring
that quality, affordable internet connectivity is available will further
the city’s goal of economic growth and competitiveness. As this
system is deployed, the community will need to work to ensure
that there are not excessive visual impacts and that access is not
limited to select areas of the city. A balanced permitting process
will help encourage deployment of high speed telecommunications

infrastructure while protecting neighborhood character.

Condition of Utility Infrastructure

Some of Bellevue’s utilities infrastructure is aging and will require
repairs and replacement over the next twenty years. The costs

of replacing utility infrastructure are substantial and take years
for planning and implementation. Each city-managed utility

has strategies and plans for funding and building the necessary

city’s seven-year Capital Investment Program.

For example, infrastructure for both drinking water and wastewater
is aging, with most of the systems well past midlife. Slightly more
than 40 percent of the city’s water mains are made of asbestos
cement pipe, generally the oldest pipe in Bellevue’s water system
and the type that wears out the fastest. Replacing asbestos cement
pipe is the focus of Bellevue’s water pipe replacement programs.
For wastewater utility programs, the cost to repair or replace aging
sewer mains, especially in-lake submerged wastewater pipes, will
be substantial. The utility’s asset management program is planning
for timely replacement of pipes and other facilities to maintain

reliable service and and protect the environment.
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Accommodating Future Demand

Increased demand will require investment to build new facilities
for water, wastewater, and stormwater services. Non-city utility
providers will also experience increased demand for services and

will need to plan for new or improved facilities.

Maintaining Neighborhood Character

While it is critically important to meet growing demand for utility

services and further develop the reliability of Bellevue’s utility

systems, it is also important to ensure that new and expanding
utility facilities are sensitive to neighborhood character. Map UT7
identifies planned electrical facilities that have the potential to
create significant incompatibilities with Bellevue neighborhoods.

It reflects an analysis of planned facility locations and manner of
expansion anticipated by Puget Sound Energy’s system plan. Such
sensitivity factors as proximity to residential neighborhoods, visual
access, and expansion within or beyond an existing facility border
were considered in identifying potential incompatibilities. The early
screening represented in Figure UT.7 identifies a list of facilities that
will require special regulatory siting scrutiny. This is intended to
increase transparency of the siting process for Puget Sound Energy
and the public, while also ensuring the utility’s ability to meet

system needs.
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BELLEVUE'S UTILITIES PLAN

Bellevue facilitates the development and maintenance of all
utilities at the appropriate levels of service to accommodate the
city’s project growth. Bellevue facilitates the provision of reliable
utility service in a way that balances the public’s interest in safety
and health, consumers’ interest in paying no more than a fair and
reasonable price for the utility’s product, the natural environment,
and the community’s desire that utility projects be aesthetically
compatible with surrounding land uses. Bellevue processes permits
and approvals for utility facilities in a fair and timely manner and in
accord with development regulations that encourage predictability.
Bellevue encourages new technology that improves utility services
and reliability while balancing health and safety, economic,

aesthetics, and environmental factors. Bellevue provides policy

guidance for each utility facility system specific to its city-managed

or non-city-managed utility system status.

This Utilities Element acts as a “hub” for a collection of functional
system plans. While each utility is governed by a detailed functional
plan that provides specific policy guidance for that specific system,
the Utilities Element provides guidance for all utilities in Bellevue

in establishing the city’s overall approach to providing safe, high-

quality, and reliable utility services for residents and businesses.

WHAT DOES SUCCESS LOOK LIKE?

= Utilities are provided at appropriate levels of service to
Bellevue residents and businesses.

= New technologies are used to enhance service, reduce costs,
and reduce the impacts of utility service.

= Wide spread access to high speed internet.

= Utilities provide reliable, equitable service while avoiding and
minimizing community impacts.

PAGE 132 - UTILITIES - CITY OF BELLEVUE COMPREHENSIVE PLAN



UTILITIES -~

Map UT-1. Utility Service Areas

The City of Bellevue provides water, wastewater and stormwater services to all areas within Bellevue except in
the Hilltop subdivision where water service is provided by Water District 117. The City also provides water and/

or wastewater services to areas outside of Bellevue including the Points Communities, Beaux Arts, and parts of

\ )
b

Issaquah, Kirkland and unincorporated King County as shown in the map below.

Service Areas

. Water service only
. Wastewater service only
. Water and Wastewater service

D City Limits (Stormwater Service Area)
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£,,; Urban Growth Area Boundary

Data Source:
City of Bellevue
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Produced by ing cOunt;"““"““"I“:
City of Bellevue Department
of Planning and Community
Development and
Department of Information
Technology, Geospatial
Technology Services.
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Map UT-2. Wastewater Collection System Facilities

This map shows the locations of wastewater pump and flush stations as well as sewer pipes. Wastewater
basins are depicted by different colors of pipe. Bellevue’s wastewater collection system includes over 650 miles
of mainline pipes and service stubs, and 46 wastewater pump and lift stations. Wastewater flows through
city-owned and maintained pipes into King County’s regional trunk lines where it is conveyed to Renton or

Brightwater Wastewater Treatment Plants for treatment. See Bellevue’s Wastewater System Plan for details.
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Map UT-3. Property without Wastewater Service

Non-sewered areas relying on septic tanks for wastewater treatment and vacant lands are shown on the
map below. The King County Health Department regulates the use of septic systems in King County, including

Bellevue. See the City of Bellevue’s Wastewater System Plan for more information regarding the use of septic

tanks.

Septic Sites
. Vacant Land
[] city Limits

W=

= Urban Growth Area Boundary

G

Note: Areas without wastewater service
were identified based on a GIS analysis of
parcels without side sewer stubs. Vacant
lands were based on King County Assessor
parcel information on the present use of
the parcel excluding publicly owned lands.

Data Source:
City of Bellevue

Produced by:

City of Bellevue Department
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Development and

&
7
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Map UT-4. Major Water Facilities

Bellevue’s drinking water is acquired through the Cascade Water Alliance, an association of water districts and

cities, including Bellevue, which serves as a regional water supply agency and wholesale water provider. This map

shows locations of water reservoirs, pump stations, and supply inlet meters along with the main supply line and

water pipes. Pressure zones are depicted by different colors of pipe. Bellevue is responsible for the local water

distribution system, which includes over 600 miles of pipes, 25 reservoirs and 22 pump stations.
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Map UT-5. Storm and Surface Water Facilities

This map shows storm water drainage basins within Bellevue along with regional detention facilities, and pipes.

The stormwater system in Bellevue is a combination of streams, lakes, wetlands, pipes, catch basins and flood

control sites--private and public systems that eventually drain into either Lake Washington or Lake Sammamish.

Storm and surface water facilities help manage storm water runoff during storm events. See Bellevue’s Storm

and Surface Water System Plan for more detail.
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Map UT-6. Existing Electrical Facilities

This map and the following map of new and expanded facilities together guide the siting of electric facility
utilities in the city, requiring the city under GMA to consider the location of existing and proposed utilities in land

use planning.
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Map UT-7. New or Expanded Electrical Facilities

This map shows the general locations and conceptual alignments of Puget Sound Energy’s planned facilities

together with the city’s sensitive siting classifications. These locations, alignments and classifications guide the

review of the actual location of transmission lines, routes, and substations subject to the Conditional Use Permit

and other city review processes. The actual locations may ultimately differ from those depicted here.
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Map UT-8. Puget Sound Energy Natural Gas Mains

This map shows the locations of the Puget Sound Energy’s existing high pressure natural gas mains.
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Map UT-9. Olympic Pipeline Company Transmission Pipeline

This map shows the locations of the Olympic Pipeline Company’s liquid petroleum transmission pipelines within

Bellevue.
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Map UT-10. Fiber Optic Network

This map shows the location of Bellevue’s existing and future fiber optic network by ownership.
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GOALS & POLICIES

GOAL

= To develop and maintain all utilities at the appropriate levels
of service to accommodate the city’s projected growth.

= To ensure reliable utility service is provided in a way that
balances public concerns about infrastructure safety and
health impacts, consumer interest in paying a fair and
reasonable price for service, potential impacts on the natural
environment, and aesthetic compatibility with surrounding
land uses.

= Utility facilities are permitted and approved by the city in
a fair and timely manner and in accord with development
regulations, to encourage predictability.

= New technology to improve utility services and reliability is
used in balance with health and safety, economic, aesthetics,
and environmental factors.

POLICIES

General Utility System
UT-1. Manage utility systems effectively in order to provide
reliable, sustainable, quality service.

UT-2. Build and manage city-owned utility infrastructure assets
to reduce the likelihood of risks to public safety, property
and environment, and disruption due to asset failure.

UT-3. Use design and construction standards that are
environmentally sensitive, safe, cost-effective, and
appropriate.

UT-4. Encourage public-private partnerships to take advantage
of the city’s fiber optic network to facilitate innovation,
service delivery, and competition for broadband
deployment throughout the city.

UT-5. Encourage new and cost-effective emerging information
and telecommunications technologies that would benefit
city utility users and improve utility service and efficient

water and energy use.
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UT-6.

UT-7.

UT-8.

UT-9.

UT-10.

UT-11.

UT-12.

UT-13.

UT-14.
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Ensure that the location, type, and size of all public
facilities is determined and/or approved by the city.

Base the extension and sizing of system components on
the land use plan of the area. System capacity will not
determine land use.

Design, construct, and maintain facilities to minimize
their impact on surrounding neighborhoods.

Encourage the joint use of public facilities such as the
development of a storm and surface water detention
area as passive recreation.

Emphasize cost effective management of city utility
systems over their lifetime, including planning for their
renewal and replacement, balancing risk, and maintaining
desired service levels. Forecast future capital and
maintenance costs and manage rates so that customer
rate revenue funds the cost of ownership equitably
across generations.

Educate and inform utility providers, consumers and the
community about the costs and benefits of emerging
technologies.

Develop and periodically update functional utility system
plans that forecast system capacity and needs for at least
a 20 year planning horizon.

Consider Low Impact Development principles to minimize
impervious surfaces and native vegetation loss on all
infrastructure improvement projects.

Make the city’s utility service areas coincide with the
Potential Annexation Area.
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UT-15.  Extend the service area boundaries only if landowners
requesting service have begun the annexation process or
have made prior agreements with city.

UT-16.  Use pre-annexation agreements only if immediate

annexation cannot be required or is not reasonable.

Utility Coordination
UT-17.  Extend water and wastewater utility service to unserved

areas of the utility service area, including extensions
into potential annexation areas, if the city’s costs are
reimbursed and provided that service will be extended
only upon annexation to the city.

UT-18. Coordinate with other jurisdictions and governmental
entities in the planning and implementation of multi-
jurisdictional utility facility additions and improvements.

UT-19. Coordinate with the appropriate jurisdictions to ensure
that utility facilities that are to be constructed in
potential annexation areas are designed and built in
accord with City of Bellevue standards.

UT-20. Coordinate emergency preparedness and response with
local and regional utility partners.

Hazardous Waste

UT-21. Cooperate with other private and public agencies in
the region to manage and control hazardous waste
and moderate risk waste, including medical wastes and
hazardous household substances.

UT-22.  Educate the public in the proper handling and disposal of
hazardous household waste and on the use of alternative
products or practices which result in reducing the
use and storage of hazardous materials in homes and
businesses.

UT-23.  Provide for the safe and convenient disposal of hazardous
household waste through a permanent and conveniently
located collection facility for Bellevue residents.
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UT-24.

UT-25.

UT-26.

UT-27.

UT-28.

UT-29.

UT-30.
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Solid Waste

Promote the recycling of solid waste materials by
providing opportunities for convenient recycling and
by developing educational materials on recycling,
composting, and other waste reduction methods.

Discussion: Waste reduction and source separation are
the city’s preferred strategies for managing solid waste.
Materials remaining after effective waste reduction and
source separation should be handled in accordance with
the King County Solid Waste Plan.

Encourage and actively seek an effective regional
approach to solid waste management.

Use a public review process in the selection and
approval of sites for any disposal facility, to study and
consider sensitivity to aesthetics, health effects and the
environment.

Maintain a safe, cost-effective and responsive solid waste
collection system that provides convenient, efficient,
environmentally-friendly and visually unobtrusive
components and services.

Manage solid waste collection to minimize litter and
neighborhood disruption.

Work with King County to maintain a geographically
balanced system of solid waste transfer and disposal
facilities and avoid disproportionate impacts to any
individual community.

Explore transfer and disposal options for the period after
the city’s current contract with King County terminates in
mid-2028.
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Wastewater Utility
UT-31.  Provide a reliable wastewater disposal system that ensures
public health and safety, and protects the environment.

UT-32. Require wastewater connections for all new
development, including single family plats, unless
otherwise allowed by state or county regulations.

UT-33.  Allow existing single family homes with septic systems
to continue to use septic systems, provided they remain
in compliance with Seattle-King County Public Health

requirements. Homeowners are encouraged to connect
to wastewater systems where available. If existing septic
systems fail to maintain compliance with Seattle-King
County Public Health standards and cannot be brought
into compliance, homeowners should be required to
connect to the wastewater system.

Storm and Surface Water Utility

UT-34. Provide a storm and surface water system that controls
damage from storms, protects surface water quality,
provides for the safety and enjoyment of citizens,
supports fish and wildlife habitat, and protects the

environment.

UT-35.  Participate in regional watershed based efforts with
the goals of achieving local drainage basin health and
addressing Endangered Species Act issues. Manage the
storm and surface water system within a system wide,
watershed based context.

UT-36. Design context appropriate stormwater management
facilities that reflect the unique character of the
neighborhood in which the site is situated.

UT-37. Educate the public about water quality issues.

UT-38.  Encourage the use of low impact development and
stormwater best management practices to manage
stormwater runoff, which may result in smaller facilities
constructed on- and off-site for flow control, conveyance,

and water quality.
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Water Utility

UT-39. Provide a reliable, cost-effective supply of safe, secure,
high quality drinking water that meets the community’s
water needs in an environmentally responsible manner.

UT-40. Provide a water supply that meets all federal and state
drinking water quality standards.

UT-41. Provide reliable water service for domestic use, fire flow
protection, and emergencies.

UT-42. Promote conservation and the wise and efficient use of
the public water supply and discourage the waste of this
valuable resource.

UT-43. Improve the quality and quantity of the water supply
of well water users by allowing access to the city water

system as contained in the Water System Functional Plan,
and provided that at least the fair share costs are paid by
the benefiting parties.

UT-44. Serve as a role model for the community in the efficient
use of water.

NON CITY-MANAGED UTILITIES

General Non City-Managed Utilities

UT-45. Coordinate with non-city utility providers to ensure
planning for system growth consistent with the city’s
Comprehensive Plan and growth forecasts.

UT-46. Support new and emerging information and
telecommunications technologies that would benefit
utility service delivery by being sustainable, appropriate
and viable.

UT-47. Defer to the serving utility the implementation sequence
of utility plan components.
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UT-48. Coordinate with the appropriate jurisdictions
and governmental entities in the planning and
implementation of multi-jurisdictional utility facility
additions and improvements.

UT-49. Require effective and timely coordination of all public and
private utility activities including trenching and culvert
replacements.

UT-50. Encourage widespread, affordable, high-speed
internet access, including access to competing
telecommunications services and new forms of
technology to provide the community with choice and to
facilitate innovation.

UT-51. Maintain Bellevue’s competitive advantage and attraction
as a highly connected community.

UT-52.  Assess the coverage and quality of residential and
business access to internet and telecommunication
services and explore opportunities to enhance service to
areas of need.

UT-53.  Ensure a permitting process that achieves a balance
between encouraging deployment of advanced high-
speed telecommunications infrastructure and protecting
neighborhood character.

UT-54. Facilitate coordination between telecommunications
providers as a key consideration in city street right of way
infrastructure projects to ensure opportunities to install
facilities in common trenches.

UT-55. Limit the amount of disturbance to city infrastructure by
encouraging co-location of telecommunications conduit
in the public right-of-way.

UT-56. Inform telecommunications companies authorized to
provide services within Bellevue about the schedule
for capital projects and opportunities to install
telecommunications infrastructure.
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UT-57.

UT-58.

UT-59.

UT-60.

UT-61.

UT-62.

UT-63.
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Require notification to the city prior to a utility’s
maintenance or removal of vegetation in city right-of-
way.

Require the undergrounding of all new electrical
distribution lines except that interim installation of new
aerial facilities may be allowed if accompanied by a
program to underground through coordination with the
city and other utilities. Require the undergrounding of all
existing electrical distribution lines where a change in use
or intensification of an existing use occurs, unless delayed
installation is approved as part of a specific program

to coordinate undergrounding of several utilities or in
conjunction with an undergrounding program for several
sites or when related to street improvements.

When implementing street projects, determine whether
the relocation of distribution facilities underground is
required. If so, determine the manner of payment: tariff
schedule, capital improvement program, or the formation
of a local improvement district.

Work with Puget Sound Energy, telecom providers,
state regulatory agencies, and other responsible parties
to develop funding tools that enable full mitigation of
the neighborhood impacts of deploying electrical and
telecommunications infrastructure.

Allow new aerial telecommunication lines on existing
systems provided that they shall be designed to
address visual impacts and are required to be placed
underground at the time of undergrounding electrical
distribution lines.

Support neighborhood efforts to underground existing
electrical transmission and distribution lines.

Support neighborhood efforts to form financial
arrangements, such as local improvement districts,
to cover the non-utility share of project costs for
undergrounding electrical lines.
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UT-64.

UT-65.

UT-66.

UT-67.

UT-68.

UT-69.

UT-70.

UT-71.

Require the reasonable screening and/or architecturally
compatible integration of all new utility and
telecommunication facilities.

Protect Bellevue’s aesthetic quality and infrastructure
investment from unnecessary degradation caused by the
construction of telecommunication infrastructure.

Encourage directional pruning of trees and phased
replacement of improperly located vegetation in the
right-of-way. Perform pruning and trimming of trees in

an environmentally sensitive and aesthetically acceptable
manner and according to professional arboricultural
specifications and standards.

Encourage consolidation on existing facilities where
reasonably feasible and where such consolidation leads
to fewer impacts than would construction of separate
facilities. Examples of facilities which could be shared are
towers, electrical, telephone and light poles, antenna,
substation sites, trenches, and easements.

Encourage the use of utility corridors as non-motorized
trails. The city and utility company should coordinate the
acquisition, use, and enhancement of utility corridors for
pedestrian, bicycle and equestrian trails and for wildlife
corridors and habitat.

Avoid, when reasonably possible, locating overhead lines
in greenbelt and open spaces as identified in the Parks
and Open Space System Plan.

Facilitate the conversion to cost-effective and
environmentally sensitive alternative technologies and
energy sources.

Facilitate and encourage conservation of resources.

Discussion: Items the city should consider in implementing
this policy include conserving the use of electric energy in
its own facilities, and adopting practical and cost-effective
energy building codes.

CO-LOCATING UTILITIES

Aesthetic impact of utilities can be

reduced by using existing facilities,
where feasible. Examples of facilities
that might be shared are towers;
electrical, telephone and light poles;
substation sites; trenches; and

easements.

TRAILS AND UTILITIES

Coordination between the city and
utilities on the acquisition, use, and

enhancement of utility corridors can

allow for greater opportunities for

pedestrian, bicycle and equestrian
trails and for wildlife corridors and

habitat.
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UT-72.

UT-73.

UT-74.

UT-75.

UT-76.

UT-77.

UT-78.
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Encourage cooperation with other jurisdictions in the
planning and implementation of multi-jurisdictional
utility facility additions and improvements. Decisions
made regarding utility facilities shall be made in a manner
consistent with, and complementary to, regional demand
and resources, and shall reinforce an interconnected
regional distribution network.

Encourage communication among the city, the

WUTC, and utilities regulated by the WUTC about the
distribution of costs for existing and proposed utility
facilities; especially requirements for the undergrounding
of transmission, distribution, and communication lines
exceeding statewide norms.

Encourage system practices intended to minimize the
number and duration of interruptions to customer
service.

Prior to seeking city approval for facilities, encourage
utilities service providers to solicit community input
on the siting of proposed facilities which may have

a significant adverse impact on the surrounding
community.

Encourage utility providers to erect limited on-site
signage on all sites purchased for future major utility
facilities to indicate the utility’s intended use of the site.

Require all utility equipment support facilities to

be aesthetically compatible with the area in which
they are placed by using landscape screening and/or
architecturally compatible details and integration.

Support federal or state actions that would preserve
local government authority to regulate time, manner and
place of construction in the right-of-way.
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Non City-Managed Utilities - Additional Wireless

Communication Facilities

UT-79. Require the placement and design of wireless
communication facilities in a manner that minimizes the
adverse impacts on adjacent land uses.

UT-80. Require permit applicants to submit an area wide plan
that demonstrates the lowest land use impacts consistent
with telecommunication customer needs.

UT-81. Allow exchanges (“swaps”) between providers of
permitted wireless communication facilities sites, to
encourage industry cooperation and coordination.

UT-82. Require wireless equipment constructed in public rights
of way in residential areas to be under 30 inches high.

UT-83. Recognize that wireless communication facilities will be
deployed in all areas of the city to provide coverage and
capacity consistent with the changing use of wireless
technology. Minimize the attendant impacts, particularly
the visual impacts of, wireless communication facility
towers, lattice towers and structures by utilizing criteria
for the design and location of such facilities that
appropriately balance the need for wireless services and
the impacts of the necessary facilities.

UT-84. Minimize visual impacts of wireless communication
facilities by encouraging deployment in land use districts
in the following preferred and descending order when
possible, considering the provider’s coverage needs:

1. Nonresidential land use districts, except Transition
Areas;

2. Transition Areas;
Multifamily (R-20 and R-30) districts; and

4. Park sites and Residential districts.
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UT-85.

UT-86.

UT-87.

UT-88.

UT-89.

UT-90.

Minimize visual impacts of wireless communication
facilities by encouraging system designs in the following
preferred and descending order:

1. Attached to public facility structures, building
mounted, or integrated with utility poles, light
standards, and signal supports;

2. Co-located on utility poles, light standards, signal
supports; and

3. Free standing towers.

Require timely removal of abandoned facilities that are
visually intrusive whenever facilities are replaced or
upgraded.

Encourage wireless equipment to be installed in a manner
compatible with other utility functions.

For infrastructure opportunities on city property, other
than street rights-of-way, encourage the use of appropriate
city owned properties for lease to install wireless
communications equipment that is compatible with
existing city uses of the sites and consistent with land use
requirements.

Encourage the co-location of telecommunications
equipment on city sites that reduce total impact of
antennas on the community.

Periodically review and update wireless facility regulations
to respond to changes in technology and community
conditions to balance impacts with the need for service.

Non City-Managed Utilities - Additional Electrical
Facilities Policies

UT-91.

UT-92.
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Encourage the public to conserve electrical energy through
public education.

Encourage city and utility involvement with regional

or statewide agencies when and if they are developing
policies regarding exposure to electric and magnetic fields
(EMF) or other utility issues.
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UT-93. Review new accepted scientific research of potential
health impacts associated with electrical and
telecommunications facilities and make changes to
policies if the situation warrants.

UT-94. Require in the planning, siting, and construction of all
electrical facilities, systems, lines, and substations that
the electrical utility strike a reasonable balance between
potential health effects and the cost and impacts of
mitigating those effects by taking reasonable cost-
effective steps.

UT-95. Work with Puget Sound Energy to implement the
electrical service system serving Bellevue in such a
manner that new and expanded transmission and
substation facilities are compatible and consistent with
the local context and the land use pattern established in
the Comprehensive Plan.

Discussion: Where feasible, electrical facilities should
be sited within the area requiring additional service.
Electrical facilities primarily serving commercial and
mixed use areas should be located in commercial and
mixed use areas, and not in areas that are primarily
residential. Further, the siting and design of these
facilities should incorporate measures to mitigate

the visual impact on nearby residential areas. These
considerations must be balanced with the community’s
need to have an adequate and reliable power supply.

UT-96. Require siting analysis through the development review
process for new facilities, and expanded facilities at
sensitive sites, including a consideration of alternative
sites and collocation.

Discussion: Sensitive facility sites are those new facilities
and existing facilities proposed to be expanded where
located in or in close proximity to residentially-zoned
districts such that there is potential for visual impacts
absent appropriate siting and mitigation. The city will
update Map UT-7 to the extent needed to stay current

with changes in Puget Sound Energy’s system planning.
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UT-97.

UT-98.

UT-99.

UT-100.

UT-101.
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Avoid, minimize, and mitigate the impacts of new or
expanded electrical facilities through the use of land

use regulation and performance standards that address
siting considerations, architectural design, site screening,
landscaping, maintenance, available technologies,
aesthetics, and other appropriate measures.

Discourage new aerial facilities within corridors that have
no existing aerial facilities.

Work with and encourage Puget Sound Energy to plan,
site, build and maintain an electrical system that meets the
needs of existing and future development, and provides
highly reliable service for Bellevue customers.

Discussion: Providing highly reliable service is a critical
expectation for the service provider, given the importance
of reliable and uninterrupted electrical service for public
safety and health, as well as convenience. Highly reliable
service means there are few and infrequent outages, and
when an unavoidable outage occurs it is of short duration
and customers are frequently updated as to when power
is likely to be restored. A highly reliable system will be
designed, operated and maintained to keep pace with the
expectations and needs of residents and businesses as well
as evolving technologies and operating standards as they
advance over time.

Encourage the prioritization of restoring electrical service
to water and wastewater utility facilities following power
outages.

Administer applicable regulations and franchise agreement
authority over the Seattle City Light and Olympic Pipeline
infrastructure located in Bellevue.



UTILITIES -

POLICY CONNECTIONS P T

The Utilities Element addresses the location of municipal and non-
municipal utilities and anticipates the amount and distribution of

utilities to meet community needs and growth. Other elements of
the Comprehensive Plan also help to plan for utilities infrastructure

to help meet the needs of growth.

The Environment Element addresses the stewardship of natural

resources including ground and surface water.

The Capital Facilities Element includes an inventory and

financing policies for municipal utilities.

Utility services must keep pace with growth; the Land Use
Element includes policies and information about Bellevue’s

projected growth.

The Urban Design and the Arts Element contains policies that
address design and visual impacts that might result from utility

infrastructure.
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http://www.bellevuewa.gov/UserFiles/Servers/Server_4779004/file/pdf/PCD/10_Environment_FINAL_20150727.pdf
http://www.bellevuewa.gov/UserFiles/Servers/Server_4779004/file/pdf/PCD/06_Capital_Facilities_FINAL_20150727.pdf
http://www.bellevuewa.gov/UserFiles/Servers/Server_4779004/file/pdf/PCD/03_Land_Use_FINAL_20150727.pdf
http://www.bellevuewa.gov/UserFiles/Servers/Server_4779004/file/pdf/PCD/13_Urban_Design_and_the_Arts_FINAL_20150807.pdf

CITY OF BELLEVUE COMPREHENSIVE PLAN

IMPLEMENTATION

Bellevue implements the Comprehensive Plan through numerous actions, including day-to-day operations,

capital investments, strategic partnerships, and review of new development projects. Both municipal and non-

municipal utilities in Bellevue generally have their own planning processes to ensure future facilities meet the

city’s needs. The following list shows some of the relevant plans that implement the Utilities Element.

Implementation Program
Capital Investment Program

This is the city’s six-year financing and implementation plan in which needed
capital improvements to the city’s public facilities and infrastructure are
identified and prioritized.

Type
Funding: updated biennially.

Water System Plan

This plan provides a basis for capital improvement planning for six years and
forecasts anticipated needs to a 20-year planning horizon.

Functional Plan: updated on a 6-10 year
cycle, as needed.

Wastewater System Plan

This plan addresses aging infrastructure, system expansion to accommodate
development, revised policies and practices, data, finances, revised growth
forecasting, and recommended improvements.

Functional Plan: updated on a 6-10 year
cycle, as needed.

Storm and Surface Water System Plan

This plan establishes the city’s storm and surface water policy.

Functional Plan: updated on a 6-10 year
cycle, as needed.

Redmond Water System Plan

The Redmond water utility serves a small portion of Bellevue in the
Overlake area.

Functional Plan: updated on a 6-10 year
cycle, as needed.

King County Comprehensive Solid Waste Management Plan

This plan presents proposed strategies for managing King County’s solid
waste over a six-year period.

Functional Plan: updated on a 6-10 year
cycle, as needed

Land Use Code Work Program

The Land Use Code work program includes a number of initiatives to update
or draft new development regulations.

Land Use Code: updates conducted
annually.

Development Review

Review of utilities projects to ensure they conform to the Land Use Code.

ADDITIONAL RESOURCES
= Puget Sound Energy Bellevue, Washington

= Local cable and broadband service providers

= Local wireless telecommunications service providers
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Project review: on-going


http://www.bellevuewa.gov/UserFiles/Servers/Server_4779004/file/pdf/Finance/8_Capital_Investment_Program_Plan_2013_2019.pdf
http://www.ci.bellevue.wa.us/pdf/Utilities/Water_Comprehensive_Plan_2006.pdf
http://www.bellevuewa.gov/UserFiles/Servers/Server_4779004/file/pdf/Utilities/Wastewater_Plan_Draft_10-2013.pdf
http://www.ci.bellevue.wa.us/pdf/Utilities/Storm_and_Surface_Water_System_Plan_v4_WIP.pdf
http://your.kingcounty.gov/solidwaste/about/Planning/documents/2013-swd-comp-plan.pdf

Appendix C
Water Rights Self-Assessment and Certificates
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Table C-1

WATER SYSTEM PLAN
WATER RIGHTS SELF ASSESSMENT — EXISTING STATUS

PERMIT EXISTING EXISTING CURRENT WATER
PRIORITY ANY PORTION RIGHT STATUS
RN | NavEoN DATE | SOrue) | SUPPLEMENTAL? WATER RIGHTS CONSUMPTION (Excess/Deficiency)
DOCUMENT (List oldest NUMBER (If yes, explain in Maximum Maximum Maximum Maximum Maximum Maximum
Permit/certificates first) footnote) Instantaneou§ Annual Instantaneou§ Annual lnstantaneou§ Annual
Flow Rate (Qi) | Volume (Qa) | Flow Rate (Qi) | Volume (Qa) | Flow Rate (Qi) | Volume (Qa)
1. 7 3936 KCWD97 01/17/56 Well 3 Emergency supply 850 gpm 1,360 af/yr emergency emergency 400gpm 450 af/yr
2. 06041 / 04391 | KCWD97 06/20/62 Well 7 Emergency supply 700 gpm 1,120 af/yr emergency emergency 700gpm 1,120 af/yr
3. 06128 / 04454 | KCWD97 09/13/62 Well 5 Emergency supply 500 gpm 800 af/yr emergency emergency 500gpm 800 af/yr
4. 06129 / 04453 | KCWD97 09/13/62 Well 6 Emergency supply 600 gpm 960 af/yr A emergency emergency 600gpm 960 af/yr
5. 00232 /00518 | KCWDG68 03/20/46 Well 1 Not currently in use 300 gpm 487 af/yr none none 300 gpm 487 af/yr
6. 00437 / 00360 | KCWDG68 03/25/47 Well 2 Not currently in use 700 gpm 780 af/yr none none 700 gpm 780 af/yr
7. 00528 / 00521 | KCWDG68 07/09/47 Well 3 Not currently in use 700 gpm 780 af/yr none none 700 gpm 780 af/yr
8. 03807 / 02539 | KCWD97 07/11/55 Well 1 Not currently in use 400 gpm 450 af/yr none none 400 gpm 450 af/yr
9. 03043 / 02429 | WWSC 06/02/53 Well 1 Not currently in use 300 gpm 480 af/yr none none 300 gpm 480 af/yr
10. 01077 / 02630 | WWSC 08/31/49 Hill-Aire Not currently in use 80 gpm 40 af/yr none none 80 gpm 40 af/yr
11. 07269 / 05820 | KCWD68 01/24/51 Lake Wash. | Not currently in use 6.7 cfs - none none 6.7 cfs -
12. 08726 / 06489 | KCWD68 06/27/52 Lake Wash. | Not currently in use 13.0 cfs - none none 13.0 cfs -
TOTAL oA 13,500 gpm/
30.1 cfs/ -
19.5 MGD
EXISTING CURRENT INTERTIE
EXISTING LIMITS ON CONSUMPTION SUPPLY STATUS
INTERTIE NAME/ NAME OF PURVEYOR INTERTIE USE THROUGH INTERTIE (Excess/Deficiency)
IDENTIFIER PROVIDING WATER Maximum Maximum Maximum Maximum Maximum Maximum
Instantaneous Annual Instantaneous Annual Instantaneous Annual
Flow Rate (Qi) | Volume (Qa) | Flow Rate (Qi) | Volume (Qa) | Flow Rate (Qi) | Volume (Qa)
1. 77050Y/SEATTLE/CWA (15) SEATTLE PUBLIC UTILITIES NA Varies} 25,600 gpm™ 5,270 MG Variest Varies}
(28,100 gpm)* | (5,790 MG)*
2. 42250T/KIRKLAND (3) CITY OF KIRKLAND NA NA 155 gpmt 13 MG NA NA
3. 41750C/CCUD (8) COAL CREEK UTILITY DISTRICT NA NA 1,970 gpmt 168 MG NA NA
TOTAL SRR R o R R R ok 27,700 gpm 5450 MG
(30,200 gpm)* | (5,970 MG)*
PENDING WATER RIGHT NAME ON DATE SUPP/SIXJI]\EI;\{/IE(N)BHTXIL(?’)N fre Maxd I PENDH;G WAF{V[ER RIGiTS Vol
APPLICATION (New/Change) APPLICATION SUBMITTED T ? (Ifyes, aximum ‘nstantancous How aximum Annual Volume (Qa)
explain in footnote) Rate (Qi) Requested Requested
1.

A 750 Acre-Feet/Year Additive, 210 Acre-Feet/Year Non-Additive

~ Estimated 2014 (low-demand year) MDD with 1.16 Peaking Factor (typical observed). Bellevue equalizing storage meets remaining peak.
* Values in parentheses (#) include wheeled flows. Values not in parentheses are for Bellevue’s service area only.
T Estimated. 2014 (low-demand year) ADD x 2.2 MDD/ADD x 2.8 Peaking Factor for SF (Figute 3-17). Kirkland/CCUD provide equalizing storage.

1 Annual SPU inlet volume is limited by SPU-Cascade block contract amount, minus volume use by other Cascade Members




TABLE C-2

WATER SYSTEM PLAN
WATER RIGHTS SELF ASSESSMENT — 6-Year Forecast (2020)
PERMIT EXISTING EXISTING CURRENT WATER
PRIORITY ANY PORTION RIGHT STATUS
Cgﬁ%fgﬁ? NAME ON DATE SﬁiﬁgE SUPPLEMENTAL? WATER RIGHTS CONSUMPTION (Excess/Deficiency)
DOCUMENT (List oldest NUMBER (If yes, explain in Maximum Maximum Maximum Maximum Maximum Maximum
Permit/certificates first) footnote) Instantaneou§ Annual Instantaneou§ Annual lnstantaneou§ Annual
Flow Rate (Qi) | Volume (Qa) | Flow Rate (Qi) | Volume (Qa) | Flow Rate (Qi) | Volume (Qa)
1. 7 3936 KCWD97 01/17/56 Well 3 Emergency supply 850 gpm 1,360 af/yr emergency emergency 400gpm 450 af/yr
2. 06041 / 04391 | KCWD97 06/20/62 Well 7 Emergency supply 700 gpm 1,120 af/yr emergency emergency 700gpm 1,120 af/yr
3. 06128 / 04454 | KCWD97 09/13/62 Well 5 Emergency supply 500 gpm 800 af/yr emergency emergency 500gpm 800 af/yr
4. 06129 / 04453 | KCWD97 09/13/62 Well 6 Emergency supply 600 gpm 960 af/yr A emergency emergency 600gpm 960 af/yr
5. 00232 /00518 | KCWDG68 03/20/46 Well 1 See Pending Below 300 gpm 487 af/yr none none 300 gpm 487 af/yr
6. 00437 / 00360 | KCWDG68 03/25/47 Well 2 See Pending Below 700 gpm 780 af/yr none none 700 gpm 780 af/yr
7. 00528 / 00521 | KCWDG68 07/09/47 Well 3 See Pending Below 700 gpm 780 af/yr none none 700 gpm 780 af/yr
8. 03807 / 02539 | KCWD97 07/11/55 Well 1 See Pending Below 400 gpm 450 af/yr none none 400 gpm 450 af/yr
9. 03043 / 02429 | WWSC 06/02/53 Well 1 See Pending Below 300 gpm 480 af/yr none none 300 gpm 480 af/yr
10. 01077 / 02630 | WWSC 08/31/49 Hill-Aire See Pending Below 80 gpm 40 af/yr none none 80 gpm 40 af/yr
11. 07269 / 05820 | KCWD68 01/24/51 Lake Wash. | Not currently in use 6.7 cfs - 6.7 cfs -
12. 08726 / 06489 | KCWD68 06/27/52 Lake Wash. | Not currently in use 13.0 cfs - 13.0 cfs -
TOTAL FAAAFAFAAAAAAAAK 13,500 gpm/
30.1 cfs/
19.5 MGD
FORECASTED FORECASTED INTERTIE
EXISTING LIMITS ON CONSUMPTION SUPPLY STATUS
INTERTIE NAME/ NAME OF PURVEYOR INTERTIE USE THROUGH INTERTIE (Excess/Deficiency)
IDENTIFIER PROVIDING WATER Maximum Maximum Maximum Maximum Maximum Maximum
Instantaneous Annual Instantaneous Annual Instantaneous Annual
Flow Rate (Qi) | Volume (Qa) | Flow Rate (Qi) | Volume (Qa) | Flow Rate (Qi) | Volume (Qa)
1. 77050Y/SEATTLE/CWA (15) SEATTLE PUBLIC UTILITIES NA Varies} 31,300 gpm” 6,470 MG Variest Varies}
(37,400 gpm)* | (7,730 MG)*
2. 42250T/KIRKLAND (3) CITY OF KIRKLAND NA NA 176 gpmt 14 MG NA NA
3. 41750C/CCUD (8) COAL CREEK UTILITY DISTRICT NA NA 3,180 gpmt 272 MG NA NA
TOTAL TRk R R ARk o AR Ao 34,600 gpm 6,760 MG
(40,700 gpm)* | (8,020 MG)*
PENDING WATER RIGHT NAME ON DATE SUPP/SIXJEE\{/IECI\)]BHTXIL(?’)N fre Maxd I PENDH;IG WAF{V[ER RIGiTS Vol
APPLICATION (New/Change) APPLICATION SUBMITTED S ? (Ifyes, axtmum nstantancous Hlow aximum Annual Volume (Qa)
explain in footnote) Rate (Qi) Requested Requested
1. Future rights transfer application Not Yet Applicable Unknown Unknown Unknown Unknown

A 750 Acre-Feet/Year Additive, 210 Acre-Feet/Year Non-Additive

~ Estimated high-demand (hot) year per Table 3-16, with 1.16 Peaking Factor (approx. observed). Bellevue equalizing storage meets remaining peak.
* Values in parentheses (#) include wheeled flows. Values not in parentheses are for Bellevue’s service area only.
T Estimated high-demand (hot) year per Table 3-16, with 2.8 Peaking Factor for SF areas (Figure 3-17). Kirkland/CCUD provide equalizing storage.

1 Annual SPU inlet volume is limited by SPU-Cascade block contract amount, minus volume use by other Cascade Members




Table C-3
WATER SYSTEM PLAN

WATER RIGHTS SELF ASSESSMENT — 10-Year Forecast (2024)

PERMIT EXISTING EXISTING CURRENT WATER
PRIORITY ANY PORTION RIGHT STATUS
RN | NavEoN DATE | SOruc) | SUPPLEMENTAL? WATER RIGHTS CONSUMPTION (Excess/Deficiency)
DOCUMENT (List oldest NUMBE/R (If yes, explain in Maximum Maximum Maximum Maximum Maximum Maximum
Permit/certificates first) footnote) Instantaneou§ Annual Instantaneou§ Annual lnstantaneou§ Annual
Flow Rate (Qi) | Volume (Qa) | Flow Rate (Qi) | Volume (Qa) | Flow Rate (Qi) | Volume (Qa)
1. 7 3936 KCWD97 01/17/56 Well 3 Emergency supply 850 gpm 1,360 af/yr emergency emergency 400gpm 450 af/yr
2. 06041 / 04391 | KCWD97 06/20/62 Well 7 Emergency supply 700 gpm 1,120 af/yr emergency emergency 700gpm 1,120 af/yr
3. 06128 / 04454 | KCWD97 09/13/62 Well 5 Emergency supply 500 gpm 800 af/yr emergency emergency 500gpm 800 af/yr
4. 06129 / 04453 | KCWDY7 09/13/62 Well 6 Emergency supply 600 gpm 960 af/yr A emergency emetgency 600gpm 960 af/yr
5. 00232 /00518 | KCWDG68 03/20/46 Well 1 Not currently in use 300 gpm 487 af/yr none none 300 gpm 487 af/yr
6. 00437 / 00360 | KCWDG68 03/25/47 Well 2 Not currently in use 700 gpm 780 af/yr none none 700 gpm 780 af/yr
7. 00528 / 00521 | KCWDG68 07/09/47 Well 3 Not currently in use 700 gpm 780 af/yr none none 700 gpm 780 af/yr
8. 03807 / 02539 | KCWD97 07/11/55 Well 1 Not currently in use 400 gpm 450 af/yr none none 400 gpm 450 af/yr
9. 03043 / 02429 | WWSC 06/02/53 Well 1 Not currently in use 300 gpm 480 af/yr none none 300 gpm 480 af/yr
10. 01077 / 02630 | WWSC 08/31/49 Hill-Aire Not currently in use 80 gpm 40 af/yr none none 80 gpm 40 af/yr
11. 07269 / 05820 | KCWD68 01/24/51 Lake Wash. | Not currently in use 6.7 cfs - 6.7 cfs -
12. 08726 / 06489 | KCWD68 06/27/52 Lake Wash. | Not currently in use 13.0 cfs - 13.0 cfs -
TOTAL FAAAFAFAAAAAAAAK 13,500 gpm/
30.1 cfs/
19.5 MGD
FORECASTED FORECASTED INTERTIE
EXISTING LIMITS ON CONSUMPTION SUPPLY STATUS
INTERTIE NAME/ NAME OF PURVEYOR INTERTIE USE THROUGH INTERTIE (Excess/Deficiency)
IDENTIFIER PROVIDING WATER Maximum Maximum Maximum Maximum Maximum Maximum
Instantaneous Annual Instantaneous Annual Instantaneous Annual
Flow Rate (Qi) | Volume (Qa) | Flow Rate (Qi) | Volume (Qa) | Flow Rate (Qi) | Volume (Qa)
1. 77050Y/SEATTLE/CWA (15) SEATTLE PUBLIC UTILITIES NA Varies} 32,400 gpm” 6,710 MG Variest Varies}
(39,200 gpm)* | (8,100 MG)*
2. 42250T/KIRKLAND (3) CITY OF KIRKLAND NA NA 178 gpmt 14 MG NA NA
3. 41750C/CCUD (8) COAL CREEK UTILITY DISTRICT NA NA 3,220 gpmt 275 MG NA NA
TOTAL TRk R AR oo Ao Ao Ao 35,800 gpm 7,000 MG
(42,600 gpm)* | (8,390 MG)*
PENDING WATER RIGHT NAME ON DATE SUPP/SIXJI]\EI;\{/IE(N)BHTXIL(?’)N fre o : PENDH;IG WAF{V[ER RIGiTS Vol
APPLICATION (New/Change) APPLICATION SUBMITTED S ? (Ifyes, axtmum nstantancous Flow aximum Annual Volume (Qa)
explain in footnote) Rate (Qi) Requested Requested
1. Future rights transfer application Not Yet Applicable Unknown Unknown Unknown Unknown

A 750 Acre-Feet/Year Additive, 210 Acre-Feet/Year Non-Additive

~ Estimated high-demand (hot) year per Table 3-16, with 1.16 Peaking Factor (approx. observed). Bellevue equalizing storage meets remaining peak.
* Values in parentheses (#) include wheeled flows. Values not in parentheses are for Bellevue’s service area only.
T Estimated high-demand (hot) yeat per Table 3-16, with 2.8 Peaking Factor for SF areas (Figure 3-17). Kirkland/CCUD provide equalizing storage.

1 Annual SPU inlet volume is limited by SPU-Cascade block contract amount, minus volume use by other Cascade Members




Table C-4
WATER SYSTEM PLAN

WATER RIGHTS SELF ASSESSMENT — 20-Year Forecast (2034)

PERMIT EXISTING EXISTING CURRENT WATER
PRIORITY ANY PORTION RIGHT STATUS
RN | NavEoN DATE | SOruc) | SUPPLEMENTAL? WATER RIGHTS CONSUMPTION (Excess/Deficiency)
DOCUMENT (List oldest NUMBE/R (If yes, explain in Maximum Maximum Maximum Maximum Maximum Maximum
Permit/certificates first) footnote) Instantaneou§ Annual Instantaneou§ Annual lnstantaneou§ Annual
Flow Rate (Qi) | Volume (Qa) | Flow Rate (Qi) | Volume (Qa) | Flow Rate (Qi) | Volume (Qa)
1. 7 3936 KCWD97 01/17/56 Well 3 Emergency supply 850 gpm 1,360 af/yr emergency emergency 400gpm 450 af/yr
2. 06041 / 04391 | KCWD97 06/20/62 Well 7 Emergency supply 700 gpm 1,120 af/yr emergency emergency 700gpm 1,120 af/yr
3. 06128 / 04454 | KCWD97 09/13/62 Well 5 Emergency supply 500 gpm 800 af/yr emergency emergency 500gpm 800 af/yr
4. 06129 / 04453 | KCWDY7 09/13/62 Well 6 Emergency supply 600 gpm 960 af/yr A emergency emetgency 600gpm 960 af/yr
5. 00232 /00518 | KCWDG68 03/20/46 Well 1 Not currently in use 300 gpm 487 af/yr none none 300 gpm 487 af/yr
6. 00437 / 00360 | KCWDG68 03/25/47 Well 2 Not currently in use 700 gpm 780 af/yr none none 700 gpm 780 af/yr
7. 00528 / 00521 | KCWDG68 07/09/47 Well 3 Not currently in use 700 gpm 780 af/yr none none 700 gpm 780 af/yr
8. 03807 / 02539 | KCWD97 07/11/55 Well 1 Not currently in use 400 gpm 450 af/yr none none 400 gpm 450 af/yr
9. 03043 / 02429 | WWSC 06/02/53 Well 1 Not currently in use 300 gpm 480 af/yr none none 300 gpm 480 af/yr
10. 01077 / 02630 | WWSC 08/31/49 Hill-Aire Not currently in use 80 gpm 40 af/yr none none 80 gpm 40 af/yr
11. 07269 / 05820 | KCWD68 01/24/51 Lake Wash. | Not currently in use 6.7 cfs - 6.7 cfs -
12. 08726 / 06489 | KCWD68 06/27/52 Lake Wash. | Not currently in use 13.0 cfs - 13.0 cfs -
TOTAL FAAAFAFAAAAAAAAK 13,500 gpm/
30.1 cfs/
19.5 MGD
FORECASTED FORECASTED INTERTIE
EXISTING LIMITS ON CONSUMPTION SUPPLY STATUS
INTERTIE NAME/ NAME OF PURVEYOR INTERTIE USE THROUGH INTERTIE (Excess/Deficiency)
IDENTIFIER PROVIDING WATER Maximum Maximum Maximum Maximum Maximum Maximum
Instantaneous Annual Instantaneous Annual Instantaneous Annual
Flow Rate (Qi) | Volume (Qa) | Flow Rate (Qi) | Volume (Qa) | Flow Rate (Qi) | Volume (Qa)
1. 77050Y/SEATTLE/CWA (15) SEATTLE PUBLIC UTILITIES NA Varies} 35,800 gpm” 7,390 MG Variest Varies}
(44,200 gpm)* | (9,120 MG)*
2. 42250T/KIRKLAND (3) CITY OF KIRKLAND NA NA 186 gpmt 14 MG NA NA
3. 41750C/CCUD (8) COAL CREEK UTILITY DISTRICT NA NA 3,290 gpmt 281 MG NA NA
TOTAL TRk R AR Ao oA Ao 39,300 gpm 7,690 MG
(47,700 gpm)* | (9,420 MG)*
PENDING WATER RIGHT NAME ON DATE SUPP/SIXJI]\EI;\{/[E(N)BHTXIL(?’)N fre N : PENDH;IG WAF{V[ER RIGI:TS Vol
APPLICATION (New/Change) APPLICATION SUBMITTED S ? (Ifyes, axtmum nstantancous Fow aximum Annual Volume (Qa)
explain in footnote) Rate (Qi) Requested Requested
1. Future rights transfer application Not Yet Applicable Unknown Unknown Unknown Unknown

A 750 Acre-Feet/Year Additive, 210 Acre-Feet/Year Non-Additive

~ Estimated high-demand (hot) year per Table 3-16, with 1.16 Peaking Factor (approx. observed). Bellevue equalizing storage meets remaining peak.
* Values in parentheses (#) include wheeled flows. Values not in parentheses are for Bellevue’s service area only.
T Estimated high-demand (hot) yeat per Table 3-16, with 2.8 Peaking Factor for SF areas (Figure 3-17). Kirkland/CCUD provide equalizing storage.

1 Annual SPU inlet volume is limited by SPU-Cascade block contract amount, minus volume use by other Cascade Members
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a water under the right heveby eonfirmed for the purposes aforesaid, fa Yimited to an amount actuelly
beneficially used for said purposes, and shall not excoed S0 §tllond per sloute; 60 sore-Sesd
" PP year for comunity dosastlo supply, e e e o
Spectal provisions required by the Supervisor of Water Resources: . S09 %W0tal annudl withdrswsd
. wder sll righte will be Mawited to LLED wose-fest PR FERe . i e
. A description of the lands to which surk ground water right is eppurtenant:
- ¥o surply dand served by Water District §57, Bing Gousty, vashington
) . The right to the use of the ground water ofovesaid hereby comfirmod is restricted to the lands or ]
T, place of use herein deseribed, except as provided in Seetions & und ¥, Chapter 122, Lowy of 1929, '
. WITNESS the weal and signature of the State Suporvisor of Water Resourver afflwed this _J
oM gy M 63,

State Bupervicar of Water Ressutccs,




3
4 ¥ N TIEL~5-800801, 62578, pfi"‘

Cimervteats Recowp Mo....f.. Pace No. Llded
?: ‘ Seate ov Wastmverow, Comvry o, KATE -_ gb
| Certificate of Ground Water Right :
X G o TR AN R L e 100 o st v o e
n ; ’ Tas 15 70 Ceanry That, (JKINO GOUWIR WAYER URSIRROT MCo 90 e e §$
!_. i i, DORREVN, Waabligton ey il S prOOF i%
.} : f:\,, ta the satisfaction of the State Supervisor of Water Resources of Washington, of o right to ehe use of %’;
[ fp . the ground waters of o.._ well {No. 5) e ;;i
|I ' located within... . . Flat of Hillwhiye additdon in e e - ¢
| H See.... B _Tup. B _ N.r YE wm, S _, P
!_ L for the puspose of.._._... Gemunity doesstls wupply e E
i 5 under and subject to provisions contained in Ground Weter Perimit No. 6128 iosueat by the State :
\ Superviser of Water Resources and that suid right 10 the use of said ground waters has &eeln perfecied
I in aceprdunce with the laws of Weshingten, and i hereby confirmed by the State Supgroisor of Weter
{ Resourees of Washington and enteved of vocord in Volume. . . 9. _ @ pﬂg&h.wh" _;;
! that the right hereby confrmed dutes from. . SUpbember L3y 3962 | gt the quansity of ground ;
i water under the vight heroby confirmed for the purposes aforescid, 4o tmited tp an gmount eelially 9
i beneficiolly used for said purposes, and shall not execed 500 gollons per alnute; 800 sopeerest \
| T BeE pae for comunlly daestic supply. e e F
| . ¥
. Special provisions reguived by the Supervisor of Water Resourees: | s e s r{

A deseription of the lands to which such ground water right i appurtenant;

Land merved by Bing County water Ietsict #57.

e TR

The right to tie use of the ground water aforeszid haraby confirmed i3 vesiricted 0 the lands or
place of use hereln described, except a3 provided in Sections 6 and 7, Chapter 122, Lews of 1929.

WITNESS the seel end signature of the Stete Supervizor of Water Resources offeed this
Lo b gy ey, e

222,




? : 26530

b 7. Now TS l—2al0ml 2 243600

Cenmietcat: Reconn No. . Page No. 2630<A
e, : STATE oF Wasumeron, CouNTY OF. i (1] S . -
{ Certificate of Ground Water Right v

[euied in accerdance with the provistons af Chagler 269, Lotrs of Washinmtan for 1045, snd smondmonts hercto, and e

alcs :Ll‘l.ig regulotions of tie State Supervizor of Water Rezources thereunder.
Tins Is 7o Ceamiry Thet  UASHIUGAQH (ATER SBRVICH 00, , TG, R
of . Bollovmo, Uaghingten , hag made praof

to the satisfaction of the Stute Supervisor of Water R ces of Washington, of o right to the use of

the ground waters of a  WOLL S

located within 1ot &, Blesk 2, Hill=Airo Addivien ©9 King Coumby, 0CRe35,..
Te25 Ho,Be§ Ballells

for the purpose of doTog%ie cupply for comundty e ———
under and subject to provisions contained in Ground Water Permit No. 3097 _ _ issued by the State
Supervisor of Water Resources and that snid right to the use of szid pround waters has beer perfected
in aecordance with the lows of Washingion, and is hereby confirmed by the State Supervisor of Waier
Resources of Washiagzon and entered of vecord in Volume 5 _m page . 363%____,__,;
that the right hereby confirmed dates from _ AUZUOE Iy LOA9  _: mhae she quomiisy; of grousd
watzr under the right kercby confirmed for the purposes aforesaid, is limited to an awmount actuglly
beneficially used for seid purposes, and shall no 5‘:‘3"‘&“3 Cg&’ %%9“’3 poz_olmsoy A0 aoxge |
fust per year for domestic supply / sRsEmmeRORC

£ deseription of the lands to which such ground water right is appurtenant, and the place where

sieeh watar is put to beneficial wae, is as follows:

Blact 2, HAll<firo Additien, Veluoo 43 of Plato, pago 34, Fouokdo @F
[z County Audiser.

The vight to the use of the ground water aforesaid hereby confirmed is restricted to the lends o

place of use hevein deacribed, ezcept as provided in Sections 6 end 7, Chepter 122, Lows of 1929,

WITNEES the scal and signature of the Stote Sunerviser of Water Besources sffized this

x7en Hugeot 1956 S , P
L devel ’ A A s ; i
./); it | rm State Supzrelcor of Weter Recpurces. i

‘7— CH AT,
Z!' .




SrAm or Wasmzw:an. cnm oF...... K !.na,,_m..-.

: ~ Certificate of Ground Water nght

ihn s:at:.- Suﬁml*nr of ﬂy&:\nuﬂes thmr.:nﬂ

A e e o

Ths Is vo Cemawre Thot.... KING. GDWJ;A’EDRI?I&TRIM’ ,!{Da £
NN - -} % 13119 Haghingbon . , itas made pmuf

- == Issued in gecordanes with the provisions ﬂ! Chapter 263, Laws o Washington for 1845, apd the mlea and zezuu!ion: e: ) -

__tothe satzsfuetmn of the Stote Sugoriicer of- Hydml:wnf szslﬂwgtm. ﬁf a?ﬁgﬁt o the use of the

for the purpose of..,,,,........_._.W,..,.._...-éﬁ.ip_ﬁl suppYy -

¥ unier Ground Water Permit No.. 292, ~issued by the State Suyemiswnf He:a’"rau!?cs, m:é that snid
vight 20 the use of soid ground waters hos been pevfected in gecordance. wzzh the lm.:n —95 Wa.,’r’-mh 2

r-'"uﬁ'l

. and i3 herebJ canfirmed by the Stete Supervicor of Hydvautics of Was fiingmn aml entemd of record

i Volume....2........at page 538~ (o thBE the #ight herchy confirmied dates from
" . Yorch 20, 194d

weni thot the quantity of ground woter undey the = yhs here-

. purposes, and shall et excee. 300 £allons por minuto; 467 Acres=foot. pov. a'gr.,g__m -
IR N R SR R R L AR R XS RSE

- 7S, cuchwater is put to bencficial use, i3 as follown:

RZollovue and cormunity (Hing County Viator plastrict No. £8),
Washington ; . .

!F'annd waters of o. 9911 G T

2,

By confirmed for the purposes eferewatd, 1 Timited to an emount aotually beneficially yood j'or i

A deseription of the laswds to which such ground woter right i appurtenant, and the prace w}zcrc .

S ]

The ﬂghf. to tﬁe_ uee of the grourd watcy aforesn!d l:erob_; confismed 4o vestricted to the !am!a ur
plece of tise hevein described, cxoent Qo proulded in Sceticns & and 7, Chapter 222, Lows of 1929,

WITNESS the scal and signatuve of the State Supervisor of Hy ofized 5] 8% day
) of.... . Daccrber.. .. .. ..., 2060, .
e theotfing nliits faif) o r———————
¢ i Sunmlwr o! Hudruﬂlfca
a.m..&kf,ﬂ,-




grdnﬁd waters of .. WO i
lLocated within.. zhemsw* of swx of am. &2, rm. 28 Ve,

3.0f 54 B,
ot8 36 & 37 of Bellavis Ac:ie aﬁﬂ«Ond-!lnIt nar T

for communi

B e

}’ar the parposa of.. Doestic aupply

i?i Va!umm..%hma: mgeﬁ?@::&.. iﬁaﬁ t?:it ﬁgﬁt ﬁéreby mﬁ """

D‘Bﬁsanmu_,m_z'm;n&!gg;sj '?80 aew-t’”t DAL TORE. .

Wmﬁmnmgzsam
4 deseription of the lauds to which such ground wuter vight fs appurtendit;

shch water is pud to beneficia? use, is as follows:

~ fhe vight to the wge of the ground wuter aforesaid hereby confirmed i3 vestricted to the lands gr
place of wse herein deseribed, exeept as provided in Sectiong 6 and 7, Chapter 122, Laws of 1093, ot
WITRESS the senl and signature of the State Supervisor of Hyd

of Qetobor , 1989




v
Ll e ey

- T Cert:ﬁcate of Gmu_nd Waber nglut " IR R
T Icsued {6 aceoxdoaes with thy provisions of Chagter 263, I..-mnczw:lshmgam 1oy 1945, and tie res and wgu!nﬂon: o: R
N the Elate Snmwfmr o Hydraulice thersunder: - i
1 Tets 15 0 Cenmiry Tat...... KNG COUNTY. SATLR DISTRICE. M0 88 . .
:: [T — - ) EBJ.'&QMQ, Moehinphon , hits wade gmmi
__ te the satisfoction of the State Supervisor of Hydraulics of Washington; of-¢- sight to the mwm :
ground waters of a.frillod wall : : : __ f
Tocated within_.tho. SE%. of tho, 1. o&m%_*m_ﬁm._gsﬁy_u s B Ballalis
i B == -I_ = |
 for the purpose of... dodestie. Supply : : R

ander Ground Weter Permit No...9%9 . . issued by the Stnte Sujierwisor of Hy HJdrauIics, rmd t&ae sctid : _
#lgfit to the use of said ground waters has heen perfected in aceordance with the lzsoa of Wa&?zinpinr _ A

| and is kercby confirmed by the State Supervisor of Hydratdics. of Waskington end entered of s"&cord P o
in Volume...B.... _at pore...... B83=p ; thee she vight Bereby conj‘_wnea ‘dates fa*mrg. e :

..,mdfnly_.ﬂ,_lﬁﬁ'f s thae the quantity of ground ﬁmr urder the wight here~

by. confirmed for the purposes aforesatd, iz Vmsited to an amoune actunlly Gonoficialiy wsod for -
. purpores, and shall not ereecd %00 pallona. per. mimto:_..f?aa aam-feas per.year. . e

ORI AR SR A RIS R, )

A deseription of the lands to whieh suek ground water vight is appurtenant, end the flage where

-&auch water is put to beneficial use, is a5 follows:

Bollovie and conmunity (Ring County tasar District tioe 83},
Washinghon.

The vight to the use of the ground water oforesaid Rereby confirmed i$ vestricted to the lands or
place of use hesein deseribed, cxeept as provided in Sections 6 and 7, Chupter 122, Luwa of 1929,

. WITNESS the seal and sinnaturc of the State Supcralsor of Fodseulie
of.........Dagembor.... .. ..., 19.50.
ERCINEYTING M5
g 220,

L R TR TE L PN I R




by

2539
Th P Wy TIL—E0alry T30,
CrotozeaTz Regoap No.. . §.. .. Pacs No._ 25394

Seate or Wasmncroy, Covwry or.. Moz

Certificate of Ground Water Risht

Issusd fa nivond with e 1 of Chapter 203, Lowa of Wochingkon for 1043, ord dments {horet
rulea aué“ resulotions of the Siote Supcrvlcor of WQI‘E.E' RE:mm:ca thercundor, & o emendmenta thercto, ung o

Trts Is vo Cenwry That (GRLQ COULEY _UATIR DISTNRGT [0.07
of e .. . .. Bollguo, Unehdpston - —- . . hae made praof
te the satisfaction of the State Supervisor of Water Rosouress of Washingten, of a right to the use of

the ground weters of a. $30R1

N

loeated within  ©Do AR {eaattennd), o0nds Bo Balt leg Nof Rollalln

Supsrvisor of Water Resources and that said right to the wse af satd ground waters hna been ozrfeeted

in aceerdance with the laws of Washington, and s hierehy confirmed by the State Supervisor of Watze

Resources of Washington and entered of verord in Volume .. 8 ___ ot page —.RE39-A .
that ifie right hereby confirmed dates jrom_doly %, 535 _  _ . thaethe quantity of ground

water under the right hereby confirmed for the purposes eforesnid, is Hmited to dan ameunt actually
bencficially vced for said purposes, and shall not exceed AGD GRMMGNO pow ofinutep &G0 goves

o QCLaRnitye
fant. por yase for domeatia supply / g

A description of the lands to which such ground water vight & eppurtenant, and the plece where

suehz water is put to bereficial use, iz as follows:

Ko Coumty lator DMotedet [lo. 67

The vight to the use of the ground water eforecaid hereby confirined is restricted to the lands or
place of use hercln deseribed, exeept o5 provided in Sections 6 and 7, Chapter 122, Lasws of 1929,

WITNESS the ceal and signature of the State Supcrvizor of Weter Resources effived this

{1t LpgaL ., 19.580 73
_302% aayof ... . ApFA] ,19.8 M’ M’é“{
e State Suprriloor o) TPoter Rocourecy.




43
(LR LR Fo B Sl AETIELS T
CenmrFrea Recomn Now.ff .. ... Pams No.pragon .
Srare er Wammvowon, Cowwry or. Béms, reamem

Certificate of Ground Water Right

Itiucd In oeeardancs with the peavislons of Chopter 203, Lovao of Warhinston for 3043, ond ameadmenta theseto, ond 3
autes and regulntions of tha Siate Sugorvizer of Watcr Recolicecy thercimdeog, clor ond

Tims Is to Ceatwry That. UASNINGEAT. HASTs SERVESR. 60,5 B0 e
of ... L. .. ... .. .&g!lowg‘_ Mohiengen. .. .o —— . .., has viede praof
e the satisfaction: of the State Suporyisor of Watcr Resvurces of Washington, of a right to the use of
tie ground waters ofs3 0o (2 woddo oo o L

tocated within®ho 815 of SUS 02 80018y Siipe 26 layg-Bin0e -S-Hollallo e

for the purpose of .. daoongde oupply £or cooowilty e el
under and subject to provisions contained in Ground YWater Parmit No3@h3.....__ tesued by the Stafe
Sugervisor of Water Resources and that soid wight to the uee of sa22 ground waters oa beem perjeried
in geeordanee with the latws of Washington, and is hereby confirmed by the State Superviser of Tatce
Resources of Washington and entered of record in Volume _ B atprge _ RMRCRA..

that the right hereby confirmed dates from_ Jumo 2, 3953 . ... _; that the quontity of gicund

water undey the right hereby confirmed for the purposes aforesaid, is limited 0 an amount eciuzlly

beneficially used for caid purpnses, and shall not exceed 300_galdcns per cimutey 480 mares
for comminity.
font, 439::.4&32-39249::95&%913.%@-%%%@&%2@:@:

A description of the fards to which such ground water right in appurtengnt, and the plece whore

aueh wator i3 put to beneficial use, iz a5 follows:

Csumdty of [aokgaso, [Mng County, Unchiarssen

The vight te the voe of the ground water aforecatd hereby eonfirmed is vootricted to the lands or
place of use herein deseribed, evceps as provided in Sections § and 7, Chapter 122, Lows of 1920,

WITNESS the seal and signntuve of the State Supervicor of Water Resourees effized this

(AR Lday of . BRCCOBOR . . L 1635 ffé

ESIGAREIES Fen o State Supcroioer of Titer Retourens,

oun A25E

e




A F.No 3%—2-a1—ja0 s

Certrerease Recoro No. . 32 -+ Pacs No_%820
Srarnor WasimNsron, Counry oF.
CERTIFICATE OF SURFACE WATER RIGHT

D eccardance with the BrEvislong of Ghaprer 117, Labs of Waingtan Lig JIrTEAEYY | asmundmenty areta, and thay ity
ATD Ergyulhlingg oo (ks Biato Supercienr of Fater Bistlrces Urereuraep p

Thisis tacertify thae. BN COUNTY Mivem promoroe on I T
of - . Pallemia = ., Stateof __ Rasbiogtom -« hos made
preaf to the sotisfeotion of the State Superylsor of Water Resousces of Washington, of a right ta the wee
of the waters of .- lake Washington - - TRy e,
with point or points of dizersion within s Gayprnunnt, tee b oo —— e,
See. . 8 Twp gy N.R S8 W M, under and subject to provisions contatred in

AToTOTTAntgen Permit No, . §289 isstted by the Stare Supervizor of Water Resourees, and
that said right to the wee of said waters has been perfected in accordance with the taws of Weskingron,
and i hereby confirmed by the Stete Superpisar of Water Resourceg of Waskington gnd entered of
record in Volame 32 g Page 5020 . oncehe 201 duy of —-ANQuEt ey
that the priority dare of the right hereby confirmed is . Janmypy hpaom e .. that the

emaunt af teater under the right hereby esfirned, for the following purposcs is Hmited 2o an emoynt

eciually benaficially used ang shallnotexceed. .. _

- . _ ﬁ.t.ggm._gmm_m_im__am_m_____ - fes—==

— - of. demostio supply for watar s:!.i_-.mlﬁ._______,______.____
4 description of the lands under such right to which the water right is appurtengnat, ond the

Place where such water &s gut to benefieial use, is e follpus: :

mmnmmnm,mcmm.&mm. ' c

b
I
—

The right to the use of the water aforesaid hereby confirmed is restricted to the londs or ploee of
use herein deseribed, 1eept as provided in Sections 6and 7, Chapter 122, Lawa of 1928,

WITNESS the seal and sigrature of the State Supervicor of Water Rezources affizved the .

o e [ e
~Ah doyor . Ampes  _ jo_m, oy, z?,‘{z{ﬂ{gg{_

Glate Supereloor of Water Bezvurces,

[N PRT




8.7 No, S09-G-11=080. 47153, -
Cenreerears Recono No . 33 ., Pacs No. £l

Srare oF WASHSwioN, County oF. g
CERTIFICATE OF SURFACE WATER RIGHT
ot WY SR R Lt s oo v i

‘ 5 Thinis o cartfy that... . ___ WAYFR DISIRICR KO, €0, KOW.ODVRY
1‘ _ af —en. m:.ﬁn e oo Stteef. L L CVeehdngten . g Bett HRIE
tf- mreof to the gatisfaetion of the Siote Supervicor of Water Resourcos of Washington, of o right to the nye
i" of the woaters of  Ixde Washington AT N
R [“ with point or pubits of diveraion within ¥y Coverneunt Tat 7 W,
j” See. X ,Twp.. 25 N, R SE., W M, under and subjest to provisions contained in
; fprrapsintion Parmit No. . B4 isseed by the State Superviver of Water Resources, aid
;" that enit? right to the nse of said waters has been perfectyd in accondaaee with tha lows of Washington,
" and i hereby confirmed by the State Supervisor of Water Hesuurces of Weshingtai and enicred of
g recard inVelwne 13 ot Pege GBS omthe I0th deyo . Mhy. .. 1036
By thut the préority dute of the right heveby confirmed iz o dmms R, BB _ . ; thatthe
ot ameunt of water under the right hereby cunfirmed, for the fullowing parpeses & Hinited to en amoumit
‘i aetuatly beweficially usod and shall not exceed . e N
} - X0 cuble foob por oonend fox the pacpoce
oo of cupledod wter owdye . . .

A deseviption of the lands under such right (o which the warer vight i appurtenans, and the

place where such water s put to beneficial use, ia av follows:

Unter Bstiiot Yo, 08, Ewy Cruty.

2 on e b e mro T TG
[ T o R

e,
;’ The right to the use of the water aferesatd heveby confirmed is restvivted to the lunds or place of
. ’ vee horain Qeseribed, exeapt as provided by Sections 6and 7, Chapter 122, Latws of 1929,

WITNELE the real and sigaoture of the State Superviger of Water Resonrcer affived this
- I S oo, 105

State Steperviser of Water Rosoumes.
et HELRIRE T4

Wl
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Chapter 24.02 WATER UTILITY CODE

Sections:
24.02.010
24.02.020
24.02.030
24.02.040
24.04.041
24.04.042
24.02.050
24.02.060
24.02.065
24.02.067
24.02.070
24.02.080
24.02.090
24.02.100
24.02.115
24.02.120
24.02.125
24.02.130
24.02.140
24.02.150
24.02.160
24.02.170
24.02.175
24.02.180
24.02.190
24.02.200
24.02.205
24.02.210
24.02.215
24.02.220
24.02.230
24.02.240
24.02.250
24.02.260
24.02.270
24.02.275
24.02.280

Chapter 24.02
WATER UTILITY CODE

Title.

Purpose.

Applicability and compliance with other laws.
City not liable.

Conflict of provisions.

Severability.

Definitions.

Authority of the utility.

Duty to serve.

Service interruptions.

Water system plan.

Reserved.

Water shortage contingency plan.
Connections or modifications to the water system.
System ownership.

Permits — Approvals.

Reserved.

Engineering and design requirements.
Installation responsibility.

Latecomer agreements.

Water easement requirements.

Construction requirements.

Construction and warranty inspections and tests.
Water quality programs.

Cross-connection abatement and control.
Water conservation — Waste of water.

Landscape and irrigation water budgeting requirements.

Reserved.

Maintenance of water system.

Right of entry for inspection.

Interconnection with adjacent water systems.
Regulations of other agencies.

Fees for permits/approvals — Specific services.
Connection charges.

Water rates.

Capital recovery charges.

Code violations, enforcement, and penalties.

24.02.010 Title.
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Chapter 24.02 WATER UTILITY CODE Page 2 of 24

This chapter shall be known as the water utility code and shall be referred to herein as the
“code.” (Ord. 5963 § 1, 2010.)

24.02.020 Purpose.

This code is enacted as an exercise of the city of Bellevue’s (“city”) police power as set forth in
Section 11 of the Washington Constitution to protect and preserve the public health, safety and
welfare. The purpose of this code shall be liberally construed to:

A. Provide for the planning, security, design, construction, use, maintenance, repair and inspection of
public and private water systems;

B. Establish programs and regulations to provide for the appropriate use of public and private water
systems;

C. Provide for the enforcement of the provisions of this code, the engineering standards and related
city manuals and code provisions; and

D. Provide for and promote the health, safety and welfare of the general public and not to create,
establish, or designate any particular class or group of persons who may be especially protected or
benefitted. (Ord. 5963 § 1, 2010.)

24.02.030 Applicability and compliance with other laws.

A. This code supplements and references certain provisions of the Bellevue City Code, including but
not limited to Chapter 1.18 BCC, and other city ordinances and regulations regarding protection of the
public and private water systems.

B. Approvals, decisions, and permits granted under this code are not waivers of the requirements of
any other laws, nor do they indicate compliance with any other laws. Compliance is still required with
all applicable federal, state, and local laws and regulations.

C. Compliance with the provisions of this code, the engineering standards, permits or other
approvals, or rules promulgated by the director do not necessarily mitigate all impacts to the
environment. The primary obligation for compliance with such regulations and standards is prevention
of environmental harm, which ultimately is placed upon property owners and responsible parties as
defined in this code and Chapter 1.18 BCC. (Ord. 5963 § 1, 2010.)

24.02.040 City not liable.

A. Nothing contained in this code is intended to nor shall be construed to create or form the basis for
any liability on the part of the city, or its officers, employees or agents, for any injury or damage
resulting from the failure of property owners or responsible parties to comply with the provisions of
this code, engineering standards, or related manuals, or by reason or in consequence of any
inspection, notice, order, certificate, permission or approval authorized or issued in connection with
the application or enforcement of this code, engineering standards, or related manuals, or by reason
of any action or inaction on the part of the city related in any manner to the application or enforcement
of this code, engineering standards, or related manuals by the city, its officers, employees, or agents.

http://www.codepublishing.com/wa/bellevue/html/Bellevue24/Bellevue2402.html 10/8/2015



Chapter 24.02 WATER UTILITY CODE Page 3 of 24

B. Nothing in this code, engineering standards, or related manuals shall impose any liability on the
city or any of its officers, employees, or agents for cleanup or any harm relating to sites containing
hazardous materials, wastes or contaminated soil.

C. Nothing contained in this code, engineering standards, or related manuals shall require city
involvement or enforcement of this code for private disputes occurring between property owners.
(Ord. 5963 § 1, 2010.)

24.04.041 Conflict of provisions.

Should a conflict occur between the provisions of this code, the engineering standards or manuals
adopted by the city in relation to this code, or between this code, the engineering standards and
related manuals with laws, regulations, codes or rules promulgated by other authority having
jurisdiction within the city, the most restrictive requirement shall be applied, except when constrained
by federal or state law, or where specifically provided otherwise in this code. (Ord. 5963 § 1, 2010.)

24.04.042 Severability.

If any provision of this code, engineering standards, or related manuals, or its application to any
person or circumstance, is held invalid by a court of competent jurisdiction, the remainder of the code,
engineering standards, or related manuals, or the application of the provision to other persons or
circumstances is not affected, and to this end the provisions of this code are declared to be
severable. (Ord. 5963 § 1, 2010.)

24.02.050 Definitions.

Except where specifically defined herein, all words used in this code shall carry their customary
meanings. Words used in the present tense include the future, and the plural includes the singular;
the word “shall” is always mandatory, whereas the word “may” denotes a use of discretion in making
a decision. The following words and phrases, when used in this code, shall have the following
meanings:

A. A Definitions.
“As-built” means a final drawing of the actual installation of structures, materials and equipment.
B. B Definitions.

“Backflow” means the flow of contaminated water or other liquids, gases or substances into the
potable water supply.

“Backflow prevention assembly” means an assembly which prohibits the backflow of water into the
potable water supply.

C. C Definitions.

“Capital recovery charge” means a monthly charge imposed on improvements, developments,
redevelopments or existing structures that place additional demand on each utility system after
January 1, 1997. The capital recovery charge shall be based on an allocation of the utility plant in-
service costs plus interest and the number of single-family equivalents served by each utility.
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“Connection charges” means charges imposed as a condition of providing utility service so that each
connecting property bears its equitable share of the costs of the public water system and the utility’s
share of the cost of any regional water supply system and of the costs of facilities that benefit the
property. Connection charges include latecomer charges, capital recovery charges, regional water
supply system charges and direct facilities charges.

“Cross-connection” means any physical arrangement in a public or private water system or plumbing
system where the potable water supply is connected, directly or indirectly, with a real or potential
source of contamination.

“Cross-connection control” means a backflow prevention assembly, air gap or other control designed
to prevent backflow from a cross-connection.

D. D Definitions.

“Director” means the director of the city’s utilities department, or his/her designated representative, or
other person designated by the city manager.

E. E Definitions.

“Emergency” means any natural or human-caused event or set of circumstances which disrupts or
threatens to disrupt or endanger the operation, structural integrity or safety of the public water
system; constitutes an immediate health hazard to the potability of the utility’s water supply or
endangers the health and safety of the public; or otherwise requires immediate action by the utility.

“Emergency management plan” provides the foundation, framework and guidelines for initiating and
maintaining direction and control of the utility’s response efforts during all emergency or disaster
scenarios. The emergency management plan is consistent with and supports the city of Bellevue
emergency operations plans and emergency response plans maintained at the regional, state and
federal levels of government.

“Emergency operation plan” provides guidance for mitigation, preparedness, response and recovery
operations including disaster and emergency responsibilities and procedures, training and community
education. The plan provides for the coordination of operations throughout the city during
emergencies and disasters, and the best utilization of the city’s resources. The plan meets the
requirements of a comprehensive emergency management plan as described in Chapter 118-30
WAC.

“Engineering standards” means the city’s utility engineering standards, which include standards for
the design and construction of water, storm and surface water drainage and sanitary sewer facilities.

F. F Definitions.
“Fire hydrant assembly” means a fire hydrant and the piping and valve to connect it to a water main.

“Fire protection system” means a privately owned and maintained system used for fire extinguishment
only, including piping and appurtenances inside and outside a building beyond the valve on the public
water main, regardless whether within or outside of the right-of-way.
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G. G Definitions (Reserved).
H. H Definitions (Reserved).
. | Definitions.

“Irrigation system” means an assembly of component parts that is permanently installed for the
controlled distribution and conservation of water to irrigate any type of landscape vegetation in any
location, and/or to reduce dust or control erosion.

J. J Definitions (Reserved).
K. K Definitions (Reserved).
L. L Definitions.

“Latecomer agreement” means a contract that provides for the reimbursement of costs to developers
who construct facilities that directly benefit other properties.

“Low-volume irrigation systems” means automatic irrigation systems, such as drip systems, micro-
spray bubblers and soaker hoses, that apply water directly to the root zone(s) of landscape plants
only, in contrast to irrigation systems, such as those with overhead or broadcast nozzles, that apply
water to all surfaces within the landscape.

M. M Definitions (Reserved).
N. N Definitions (Reserved).
O. O Definitions (Reserved).
P. P Definitions.

“Potable water system” means any part of the public water system or of a private water system that
carries potable water.

“Private water system” means any part of the water system that is not part of the public water system.

“Procedure” means a procedure adopted by the utility, by and through the director, to implement this
code, or to carry out other responsibilities as may be required by this code, engineering standards,
related manuals, or other codes, ordinances, or resolutions of the city or other agencies. “Procedure”
as defined herein is often referred to as a standard operating procedure or SOP.

“Property owner” means any individual, company, partnership, joint venture, corporation, association,
society or group that owns or has a contractual interest in the subject property or has been authorized
by the owner to act on his/her behalf, including but not limited to an agent, contractor, applicant, or
developer.

“Public water system” means all pipes, pump stations, reservoirs, valves and appurtenances that are
owned by the utility for the delivery of potable water. The public water system does not include those
facilities located on the customer side of meters, or fire protection systems as defined herein.
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Q. Q Definitions (Reserved).
R. R Definitions.

“Redevelopment” means any site improvement that requires installation of water facilities greater than
two inches in diameter to meet fire and/or domestic water pressure and flow requirements, or
relocation of such existing facilities, except that facilities for the sole purpose of upgrading a backflow
prevention assembly or retrofitting an internal fire protection system are exempt. Construction of any
new building(s) or any property subdivision is defined as new development rather than
redevelopment, regardless of prior use of the site.

“Regional water supply system” means any existing or planned water supply facilities or other assets
which are owned by a regional water supply agency and which are utilized to provide water supply to
the utility.

S. S Definitions.
Service Connection. See “water service.”
Standard Operating Procedure or SOP. Refer to the definition of “procedure.”

“Structure” means a combination of materials constructed and erected permanently on or under the
ground or attached to something having permanent location on or under the ground. Not included are
residential fences, retaining walls less than 30 inches in height, rockeries less than 30 inches in
height and similar improvements of a minor character.

T. T Definitions (Reserved).
U. U Definitions.

“Unsafe condition” means any condition on any premises, or in any private water system thereon, that
is a hazard to public health, safety, welfare, or environment that does or may impair or impede the
operation or functioning of any portion of the public water system, or that may cause damage thereto.

“Utility” means the water utility component of the waterworks utility of the city of Bellevue,
administered as a part of the Bellevue utilities department, pursuant to Chapter 3.38 BCC.

“Utility developer extension agreement” means a contract between the utility and a property owner
and/or developer that provides for plan review and inspection of water system facilities that satisfy all
applicable code requirements.

“Utility service area” means that service area defined in the East King County Coordinated Water
Supply Plan (EKCCWSP) adopted by King County in June 1990, and approved by the city council
pursuant to Resolution No. 5249, and as may be expanded through subsequent interlocal
agreements, annexations and special utility district assumptions.

V. V Definitions (Reserved).

W. W Definitions.
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“Water emergency” means that period of time during which water is not available or its availability is
limited due to shortages in supply, interruptions in the water transmission or distribution systems,
contamination of water supplies, or other conditions where use restrictions or prohibitions are
necessary in order to efficiently and effectively safeguard the safety and health of the general public
and to provide water for essential public uses.

“Water facility” means any facility for the conveyance or storage of water and related appurtenances,
whether part of the public water system or a private water system that is connected to or intended to
be connected to the public water system.

“Water main” means a water pipe that is part of the public or private water system used for the
transmission and distribution of potable water, excluding service connections, backflow assemblies,
fire hydrant assemblies and fire protection systems.

”

“Water service” (also called a “service,” “water service connection” or “service connection”) means the

pipe and appurtenances used to provide potable water to an individual building or irrigation system,
including the water service line (the pipe extending from the water main to the meter setter), meter
setter, meter box, meter and miscellaneous fittings.

“Water system” means the entire water system within the utility service area comprised of the public
water system and the private water system.

“Water system plan” means the most current water system comprehensive plan for the utility as
adopted by the city council.

X. X Definitions (Reserved).
Y. Y Definitions (Reserved).

Z. Z Definitions (Reserved). (Ord. 5963 § 1, 2010.)

24.02.060 Authority of the utility.

The utility, by and through its director or his designee, including enforcement officers, shall have the
authority to:

A. Develop, adopt and carry out procedures as needed to implement this code and to carry out other
responsibilities of the utility, including, but not limited to, emergency management and operations
plans, procedures pertaining to the billing and collection of water consumption charges, water service
charges and all other fees and charges imposed pursuant to this code, and procedures for periodic
adjustment of fees and charges imposed pursuant to this code;

B. Prepare, adopt, update, administer and enforce, as needed, engineering standards to establish
minimum requirements for the design and construction of water facilities and requirements for
protecting existing facilities during construction. The engineering standards shall be consistent with
this code and adopted city policies;

C. Administer and enforce this code and all procedures relating to the planning, acquisition, security,
design, construction, inspection, maintenance, management, operation and alteration of the public
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water system, including capital improvements, and relating to the design, construction and inspection
of private water systems;

D. Enter into any contracts pursuant to Chapter 35.91 RCW, the Municipal Water and Sewer Facilities
Act, including contracts which provide for the reimbursement of owners constructing facilities
(latecomer agreements) and agreements with private property owners for the extension of the public
water system (utility developer extension agreements);

E. Advise the city council, city manager and other city departments and commissions on matters
relating to the utility;

F. Initiate and manage programs to further the water quality requirements and objectives of the utility,
including inspection of public and private property to identify and eliminate potential sources of
contamination of the public water system and including inspection of backflow prevention assemblies
installed to separate or isolate premises from the public water system;

G. Develop and implement programs and restrictions related to water use, including the
comprehensive water conservation program, landscape water budgeting requirements, irrigation
system design and performance requirements, and a water shortage contingency plan to be
implemented during water shortages caused by weather or by system failure;

H. Prepare and recommend the water system plan referenced in BCC 24.02.070, and revisions
thereto, for adoption by the city council and implementation by the utility;

I. Carry out other responsibilities as required by this code or other city codes, ordinances or
regulations consistent with the Bellevue comprehensive plan;

J. Shut off water to any utility customer who is violating any provision of this code to the extent
permitted by law;

K. Perform or direct the performance of financial review and analysis of the utility’s revenues,
expenses, indebtedness, rates and accounting and recommend budgets, rates and financial policy for
adoption by the city council; and

L. Take enforcement action, to the extent allowed by law pursuant to Chapter 1.18 BCC. (Ord. 5963
§ 1, 2010.)

24.02.065 Duty to serve.

The utility is responsible for providing water service to all customers within the utility service area
subject to the requirements of this code, other provisions of the Bellevue City Code and applicable
state law. This responsibility is separate from contractual obligations to provide water service outside
the utility service area. (Ord. 5963 § 1, 2010.)

24.02.067 Service interruptions.

Notwithstanding BCC 24.02.065, the utility does not guarantee that water will be continuously
available within the utility service area. Water may be temporarily unavailable due to a system failure,
emergency, construction or maintenance or other unforeseen circumstance. The utility is not
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responsible for costs or damages incurred by property owner, tenant or customer due to an
interruption in service, whether planned or unplanned. (Ord. 5963 § 1, 2010.)

24.02.070 Water system plan.

A water system plan, also referred to as the city’s water comprehensive plan, shall be developed by
the utility for review and adoption by the city council as required by state law. The utility shall
recommend supplements or updated plans for adoption by the city council as needed. (Ord. 5963 § 1,
2010.)

24.02.080 Reserved.

(Ord. 5963 § 1, 2010.)

24.02.090 Water shortage contingency plan.

The utility shall develop, maintain and implement as necessary a water shortage contingency plan to
respond to anticipated or actual water supply shortages resulting from weather conditions, regional
water system failure and/or local public water system failure. The director is authorized to implement
the water shortage contingency plan at such times as the city’s water supply is threatened by or
experiencing a water supply shortage. Within the framework of the water shortage contingency plan,
the director may impose restrictions and/or limitations on the use of water by type of use, customer
class or geographic area depending upon the nature and extent of the water supply shortage. A rate
surcharge may be imposed pursuant to BCC 24.02.270(F). (Ord. 5963 § 1, 2010.)

24.02.100 Connections or modifications to the water system.

Connections or modifications to the public water system or to a private water system, including, but
not limited to, extension of water mains, new service, meter size, location and grade changes,
abandonment or removal of any structure connected to the public water system, and temporary
connections to a fire hydrant, shall be allowed only if:

A. Approval has been received from the utility (see BCC 24.02.120);
B. All applicable requirements of this code and utility procedures have been met;

C. All applicable engineering standards have been met or alternate standards have been approved by
the utility as substantially equal;

D. The property owner has paid all applicable fees and charges;

E. The water is delivered from the utility to the user via a meter owned by the utility, except for fire
protection systems over two inches in diameter and except for authorized temporary use of fire
hydrants through adapters under two inches in diameter;

F. Any private wells serving the property are disconnected from the potable water supply;
G. Any existing nonreusable water services are abandoned; and

H. The property is within the utility service area or within an area served by the utility through
agreement with another jurisdiction. (Ord. 5963 § 1, 2010.)
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24.02.115 System ownership.

A. Utility Ownership of Water Facilities.

1. The utility owns all water facilities in public rights-of-way and in easements dedicated to the
public and accepted by the utility, up to and including the meter, except to the extent that private
ownership is otherwise indicated as a matter of record. Such facilities typically include:

a. Meters and all facilities connecting meters with water mains;
b. Water mains;

c. Reservoirs, pumping stations, inlet meters, pressure reducing valve stations and other
appurtenances intended to serve the general public;

d. The valve separating the public water system from a private fire protection system.
2. The utility may acquire existing private facilities; provided, that:
a. Ownership of the facility would provide a public benefit;

b. Necessary and appropriate property rights are offered by the property owner at no cost to
the utility;

c. The facility substantially meets current code and engineering standards, as determined
by the utility, or is brought up to current code and engineering standards by the owner;

d. The utility has adequate resources to maintain the facility; and
e. The facility is transferred to the utility by bill of sale at no cost to the utility.

B. Private Ownership of Water Facilities. Water facilities located on private property are exclusively
owned by the underlying property owner(s), unless otherwise assigned or dedicated by easement to
the city, except to the extent that public ownership is otherwise indicated as a matter of record.
Property owners shall be responsible for the development, maintenance, and repairs of all private
water facilities. (Ord. 5963 § 1, 2010.)

24.02.120 Permits — Approvals.

A. General. The utility shall administratively develop submittal requirements for the various utility
permits/approvals.

B. Application for Water Service.

1. Any approval of an application for water service is required to initiate a new or upgraded
connection to the public water system or a meter set that is two inches in diameter or smaller;
and

2. If required, a water service application shall be made submitted and attested to by the
property owner or their licensed and bonded contractor.

C. Utility Developer Extension Agreement.
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1. The property owner and the utility shall enter into a utility developer extension agreement
whenever any of the water facilities that must be installed to serve the property are greater than
two inches in diameter, or require multiple water services two inches in diameter or smaller. The
utility developer extension agreement shall provide for the property owner to build all the water
facilities needed to serve the property. These facilities may include meters and water services of
any size, fire hydrant assemblies, fire protection systems, water main extensions and/or other
system components.

2. The utility shall approve constructed facilities as complete once the facilities have been built
according to the approved plans and specifications, as confirmed by utility inspectors; as-built
drawings have been completed as specified in the engineering standards; and all applicable
fees and charges have been paid.

3. The property owner shall be required to provide surety devices, in a form approved by the
city: for water system extensions in city right-of-way; for connections to the water main during
construction and for a one-year warranty period following acceptance by the city.

4. When a utility developer extension agreement is required to serve a proposed commercial or
multifamily building, the utility will not approve the building permit until the system extension
agreement has been initiated. When a utility developer extension agreement is required to
relocate a water main from under a proposed building, the utility will not approve the building
permit until the developer extension has been completed and has been accepted by the utility,
unless the building permit is conditioned to require relocation prior to site construction.

D. Fire Hydrant Use Permit. A fire hydrant use permit is required to use water provided through fire
hydrants. Each fire hydrant use permit expires at the end of the calendar year and must be renewed
annually. A fire hydrant use permit will be issued only if the applicant demonstrates need and agrees
in writing to the following conditions:

1. Water may be drawn from the fire hydrant only through hydrant meters or adapters owned by
the utility, except the customer may supply his/her own hydrant adapter for tank lot sales.
Appropriate backflow protection shall be provided by the customer as necessary and as
determined by the utility.

2. Truck or tank backflow assemblies for tank lot sales are subject to utility approval. The
customer must pass a utility cross-connection inspection prior to permit issuance.

3. Persons issued fire hydrant use permits shall:

a. Return utility-owned equipment in good condition by the date specified and compensate
the utility for any loss or damage; and

b. For tank lot sales, the customer shall report the quantity of water purchased.
4. Tank trucks may only draw water from fire hydrants designated by the utility for this purpose.

5. The utility may suspend fire hydrant use permits during water emergencies or if the customer
violates any of the conditions listed under this subsection D.
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E. Approvals for Landscape Water Budgets and Irrigation System Design. When required by BCC
24.02.200 and/or 24.02.205, the owner’s landscape and/or irrigation designer shall submit
calculations and certification statements for utility review and approval.

F. Other Permits. It is the property owner's responsibility to identify and obtain all permits/approvals
required for any proposed work.

G. Temporary Water Service Agreement. Any single-family residential property owner may request
temporary water service if permanent facilities, that is, facilities that meet all code requirements (such
as for system gridding), are not available. The utility may provide temporary single-family residential
water service through a temporary water service agreement, which shall:

1. Calculate and collect the property owner’s “fair share” costs for installing permanent water
facilities. When the property is not fully developed and therefore is subject to redevelopment, the
city shall collect only the developed portion’s fair share cost at that time. When the property
redevelops, the property owner must build the permanent water facilities or, if they are already
built, must pay the remaining fair share costs. If a private property owner builds the permanent
facilities, he/she will be paid the fair share costs that were collected under the temporary water
service agreement plus accrued interest. Interest will be at a rate set by the director or his
designee, based on appropriate standard cost indices. Total interest may not exceed the
principal amount of the charge;

2. Establish a time limit for connecting to the permanent service once it is available;

3. Indicate that the temporary water service agreement does not guarantee the availability of
water for fire protection;

4. Specify that the agreement is a covenant which runs with the land and is binding on the
owners and their successors; and

5. Be recorded with King County against the real property on which the facilities are located.
(Ord. 5963 § 1, 2010.)

24.02.125 Reserved.

(Ord. 5963 § 1, 2010.)

24.02.130 Engineering and design requirements.

A. General.
1. The property owner is responsible for water system design.

2. The water system designer shall be a civil engineer licensed in the state of Washington and
qualified by both experience and educational background in the design of water facilities.

3. Engineering and design shall conform to the engineering standards.
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4. Water facilities in a designated coal mine area are subject to additional design requirements;
see the coal mine area subdivision, development and building permit regulations adopted by
Resolution No. 5712.

B. Water Facility Requirements.

1. Whenever property is developed or redeveloped in any way such that water demand or use is
altered, new water facilities shall be required whenever necessary to:

a. Meet fire flow and other fire protection requirements, including the number and location of
fire hydrants and fire sprinkler components, as determined by the fire marshal’s office of the
jurisdiction in which the project is located;

b. Meet domestic and irrigation flow requirements. See the engineering standards;
c. Meet pressure requirements. See the engineering standards; or
d. Replace or relocate existing facilities as required or authorized by the utility.

2. Whenever property is developed or redeveloped, water mains shall be extended through and
to the extremes of the property being developed as required by the utility when needed for the
orderly extension or efficient gridding of the public water system.

C. Water Service Design.
1. Water services shall be designed in accordance with the engineering standards.

2. Each separate building is required to have its own water service, except detached garages,
sheds and guest houses on the same single-family residential parcel, as specified in the
engineering standards.

D. Cross-Connection Control. All connections to the public water system, including those located in
any water districts located within the city of Bellevue’s jurisdictional limits shall comply with the
backflow prevention requirements of BCC 24.02.190. (Ord. 5963 § 1, 2010.)

24.02.140 Installation responsibility.

A. Utility Installation.

1. The utility shall install meters two inches or less in diameter provided the owner pays all
applicable costs, fees and charges pursuant to BCC 24.02.250.

2. The utility may install water services two inches and smaller in diameter, where services are
not provided through a utility developer extension agreement pursuant to BCC 24.02.120(C),
provided the owner agrees to pay all costs, fees and charges pursuant to BCC 24.02.250.

B. Property Owner Installation. The property owner shall install all water facilities required by this
code to serve the property when any of the required facilities are larger than two inches in diameter.
The property owner may install water services two inches and smaller in diameter upon approval by
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the utility. Installation shall be authorized by execution of a utility developer extension agreement. See
BCC 24.02.120(C).

C. Costs. The property owner shall be responsible for all installation costs regardless of whether the
work is done by the utility or by the owner; provided, that:

1. If the utility requires a property owner to construct a water facility beyond the scope of city
code and engineering standards requirements, the utility shall compensate the property owner
for the difference in cost between the normally sized water facility and the additional water
facility, based on the lowest of three bids from reputable licensed contractors furnished by the
property owner. Extending the water system to the extreme of the property, per BCC 24.02.130
(B)(2), is a development requirement and is specifically not subject to reimbursement by the
utility.

2. An owner who constructs a water system extension that directly benefits a property in addition
to the owner’s may request a latecomer agreement in order to be reimbursed from benefitting
properties that connect to the extension during the agreement’s duration. See BCC 24.02.150
regarding latecomer agreements.

3. If the utility chooses to install water facilities to facilitate development, coordinate with other
city projects, or for other utility purposes, it may recover its costs, including interest, through a
connection charge. (Ord. 5963 § 1, 2010.)

24.02.150 Latecomer agreements.

A. General. The utility may enter into any contracts authorized by Chapter 35.91 RCW, the Municipal
Water and Sewer Facilities Act, including contracts which provide for the reimbursement of property
owners constructing public facilities, commonly known as latecomer agreements.

B. Requesting a Latecomer Agreement. A property owner may request a latecomer agreement if the
owner constructs a public water facility that benefits property in addition to the owner’s property and it
is not feasible for the owner to include such other property owner in the utility developer extension
agreement. The request must be made in writing and unit costs must be provided before the utility
accepts the public water facility.

C. Zone of Benefit. The utility shall determine what properties benefit from the public water facility that
shall be subject to the latecomer agreement.

D. Method of Cost Allocation. The utility shall determine the method of cost allocation used.

E. Recording. The utility shall record the latecomer agreement with King County against the
benefitting properties, at the property owner’'s expense.

F. Cost to Latecomer. As a condition of connection to the public water facility, each latecomer shall
pay, at the time of connection, his/her pro rata share of the construction costs of the water facility,
which are determined by the utility and specified in the latecomer agreement. Construction costs shall
include but are not limited to design, installation, inspection, construction management, interest and
the utility’s project management costs.
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G. Agreement Duration. Latecomer agreements may be in effect for up to 20 years following
acceptance of the water facility.

H. Forwarding Latecomer Payment. While the latecomer agreement is in effect, the utility will collect
the latecomer payments and forward them to the property owner who paid for the water facility, as
specified in the agreement. (Ord. 5963 § 1, 2010.)

24.02.160 Water easement requirements.

A. When Required. An easement is required whenever:
1. A public water facility will be built on private property;
2. A private water facility will be built on property owned by a different private party; or
3. A private water facility will serve two or more properties.

B. Requirements. All of the following requirements shall be met before the utility will accept, approve,
or execute an easement:

1. Clear title in the grantor shall be demonstrated,;

2. The proposed easement shall be compatible with utility clearance standards and setback
standards and with other utilities, structures, buildings, or easements. The utility may require the
easement to exclude other utilities and uses if necessary to protect the public water system and
shall contain provisions for long-term maintenance;

3. The easement shall provide access to the facility for repair and maintenance. When deemed
necessary by the utility, the easement shall contain provisions for long-term maintenance;

4. The easement shall prohibit all buildings and structures within the easement area except
those which can readily be removed, as determined by the utility, by the property owner at the
owner’'s expense when access to the water facility is required by the utility. If such buildings or
structures are within the easement area, an agreement with the utility to have the owner remove
the building or structure upon request by the utility, approved by the city, shall be recorded; and

5. The easement dimensions and other requirements shall be consistent with the engineering
standards.

C. Costs. The property owner shall pay all costs of providing or obtaining and recording the
easement.

D. Relinquishment of Easement. An easement granted to the utility may be relinquished only if the
utility determines it is no longer needed and the city council authorizes the relinquishment. (Ord. 5963
§ 1, 2010.)

24.02.170 Construction requirements.

A. General. When constructing or modifying water facilities, compliance is required with this code, the
engineering standards, the approved permit, plans and specifications, the terms of any utility
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developer extension agreement, the recommendations of the manufacturer of the materials or
equipment used and any applicable local, state or federal requirements.

B. Safety Requirements. Utility staff may perform inspections only if shoring and other site conditions
conform with WISHA safety standards and other safety requirements, as applicable.

C. Failure to Complete Work or Meet Requirements.

1. The utility may complete water facility construction begun by a property owner or contractor,
or take steps to restore the site (such as backfilling trenches and restoring the public way) if the
work does not meet the requirements of this code, the engineering standards and other
applicable utility requirements; provided the property owner or contractor fails to rectify the
problem following notification by the utility; and the work, in the opinion of the utility, constitutes a
hazard to public safety, health or the public water system.

2. Utility costs incurred pursuant to subsection (C)(1) of this section shall be calculated pursuant
to BCC 24.02.250(B) and charged to the property owner or contractor in charge of such work.
The property owner or contractor shall pay the utility immediately after written notification is
delivered to the responsible parties or posted at the location of the work. Such costs shall
constitute a civil debt owing to the utility jointly and severally by such persons who have been
given notice as herein provided. The debt shall be collectable in the same manner as any other
civil debt owing the utility. In addition, if the city collected an assurance device, it may collect the
debt from the assurance device by use of all means available under the law.

3. If, in the opinion of the director, the work being performed is not in accordance with these
codes or engineering standards and the responsible person is unwilling to change or correct the
deficiencies, the director may issue a stop work order until the deficiencies are corrected as
authorized by Chapter 1.18 BCC.

D. Utility Relocations — Developer Initiated.

1. Public Water System Relocations. To the extent authorized by law, when relocations of the
public water system are necessary to accommodate any development or redevelopment, the
property owner, applicant or project proponent for such development or redevelopment,
including any governmental or regional entity, shall relocate at its sole cost and expense the
affected facilities in accordance with all city codes, standards, permit conditions, and pursuant to
any existing franchise or other agreement.

2. Nonmunicipal Utility Relocations. To the extent authorized by law and except as provided in
BCC 14.60.230, when relocations of nonmunicipal utility facilities are necessary to
accommodate any public water facility associated with development or redevelopment, the
property owner, applicant or project proponent for such development or redevelopment,
including any governmental or regional entity shall, at its sole cost and expense, arrange for the
relocation of such nonmunicipal utilities in accordance with all city codes, standards, permit
conditions and pursuant to any existing franchise or other agreement. (Ord. 5963 § 1, 2010.)

24.02.175 Construction and warranty inspections and tests.
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A. Construction/Installation Inspection.

1. All projects permitted or approved by the utility under a utility developer extension agreement
or other permit are subject to utility inspection to ensure compliance with the code and
permit/approval conditions. As a condition of permit issuance or execution of a utility developer
extension agreement, the property owner shall consent to inspection and testing.

2. Newly installed water facilities shall be inspected, tested, and documentation completed
according to the permit requirements or developer extension agreement conditions, the
engineering standards, and procedures.

3. Newly installed or relocated backflow prevention assemblies shall be inspected, tested, and
certified pursuant to the requirements of BCC 24.02.190(D).

4. The quality, taste and odor of water drawn from new water mains shall be the same as the
guality, taste and odor of water in the existing facility classed as acceptable for use by the utility.
Should the water not be acceptable in quality, taste or odor, required steps as approved by the
utility shall be taken to attain acceptable water quality standards.

B. Warranty Inspections and Tests. Facilities and equipment accepted by the utility under specific
warranties may be reinspected at the utility’s discretion and, if necessary, retested prior to the
expiration of the warranty period. (Ord. 5963 § 1, 2010.)

24.02.180 Water quality programs.

A. General Requirements. The utility shall initiate and carry out any water quality testing, monitoring,
maintenance, corrective activities or other activities necessary to ensure that the city’s public drinking
water meets or exceeds drinking water standards and other requirements of Chapter 246-290 WAC,
the Washington State Health Department’s rules that govern Group A public water systems, the
federal Safe Drinking Water Act and any other applicable federal, state or local requirement for public
drinking water, as now or hereafter amended.

B. Implementation of Water Quality Programs. To maintain water quality in the most effective and
efficient manner, the utility may initiate, implement and carry out any required or necessary water
guality testing, monitoring, maintenance, or corrective activities or programs locally, jointly with other
local or regional water purveyors; or jointly with other federal, state or local agencies having
jurisdiction within the city’s water service area. (Ord. 5963 § 1, 2010.)

24.02.190 Cross-connection abatement and control.

A. General.

1. The utility shall initiate and carry out a cross-connection abatement and control program in
conformance with state law by establishing and maintaining minimum requirements for the
installation, inspection, testing, certification and maintenance of backflow prevention assemblies.
The program shall meet the minimum requirements of WAC 246-290-490 and the latest edition
of the Uniform Plumbing Code adopted by the city.
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2. The utility hereby adopts by reference the standards and requirements of WAC 246-290-490,
as now or hereafter amended.

B. Approved Backflow Prevention Assemblies. Only those backflow prevention assemblies and
controls identified in the most recent current edition of Approved Cross Connection Control
Assemblies, published by the Washington State Department of Health, shall be approved for
installation.

C. New or Upgraded Cross-Connection Control Requirements.

1. In situations where there is an existing water service or use and the water supply is protected
from cross-connection by a nonconforming backflow prevention assembly (i.e., an assembly that
does not meet the current standards and requirements of WAC 246-290-490 or this code), the
existing nonconforming backflow prevention assembly shall, at the property owner’s risk, be
allowed to remain in service only if:

a. At the time the backflow prevention assembly was installed, the assembly was a state-
approved backflow prevention assembly;

b. At the time the backflow prevention assembly was installed, its installation was approved
by the city as appropriate for the degree of hazard; and

c. The backflow prevention assembly does not meet the criteria for upgrading as required in
subsection (C)(2) of this section.

2. All existing nonconforming backflow prevention assemblies shall be replaced and upgraded to
current standards at such time as any of the following conditions exist:

a. The assembly fails to operate properly;
b. The assembly fails required annual testing and certification;
c. The assembly requires continual and excessive repair or maintenance;

d. The degree of hazard at the premises increases from that which existed at the time the
assembly was installed; or

e. The water service, fire protection system, landscape irrigation system or plumbing is, or
has been, modified.

3. When the utility discovers previously unknown and/or unprotected cross-connections, the
utility shall notify the property owner of the cross-connection, the degree of hazard, and the
cross-connection abatement and control measures required. The property owner shall make
provision to implement all required abatement and control measures within the time frame
specified by the utility subject to the enforcement provisions of BCC 24.02.250 or state law.

D. Inspection, Testing and Certification Requirements.
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1. Inspection of all newly installed or relocated backflow prevention assemblies shall be
completed by the city. Testing and certification shall be done by a private backflow prevention
assembly tester certified by the Washington State Department of Health.

2. All backflow prevention assemblies shall be tested and certified annually by a private backflow
prevention assembly tester certified by the Washington State Department of Health.

E. Costs and Fees. The property owner or developer shall be responsible for paying all utility costs
and fees associated with the installation, inspection, testing, certification, repair, replacement or
upgrade of backflow prevention assemblies. See BCC 24.02.250 regarding fees. (Ord. 5963 § 1,
2010.)

24.02.200 Water conservation — Waste of water.

The waste of water supplied by the utility is prohibited at all times. Waste of water includes, but is not
limited to, continuous application of water to lawns or landscaping that results in excessive puddling
or runoff of water, failure to repair leaking water service lines and irrigation systems, application of
water to impervious surfaces other than for cleaning purposes, and all other applications of domestic
water that do not result in a beneficial use of the city’s public water supply. (Ord. 5963 § 1, 2010.)

24.02.205 Landscape and irrigation water budgeting requirements.

A. Applicability. The water budgeting requirements of this section shall apply to new or modified
landscaping whenever new or modified landscaping is required by the Land Use Code or proposed
by the property owner except that the following shall be exempt from such requirements:

1. Single-family residential lots; provided, that community area landscaping installed by the
developer is not exempt.

2. Any project with a total landscape area of less than 500 square feet. If a project is constructed
in phases, the total landscape area shall include the total area of all phases.

3. Those portions of a site irrigated with water that is not supplied by the utility.

4. Turf portions of public athletic facilities where turf provides a playing surface and turf portions
of public access land used for purposes of public recreation and activities, such as but not
limited to outdoor assemblies, picnicking, unstructured sports fields and sunbathing. However,
this exemption applies only if the applicant submits a statement designating such turf areas and
specifying additional water needs above the irrigation water budget. The additional irrigation
water needs shall be based upon the evapotranspiration information for the turf-grass species or
species mix designated for the turf area.

5. Those portions of privately owned properties where athletic and recreation facilities, as
identified by subsection (A)(4) of this section, are installed for use by the general public.
However, this exemption applies only if the applicant submits a statement designating such area
(s) as open to the public.

B. Water Budget Requirements. For each proposed landscape design not exempted by subsection A
of this section, a state-registered landscape architect, Washington-certified nurseryman (WCN) or
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Washington-certified landscaper (WCL) shall certify that the estimated annual water use will not
exceed the irrigation water budget, as calculated pursuant to the methodology contained in the
engineering standards. Copies of the supporting calculations shall be submitted to the utility.

C. Landscape Management. All landscaped areas designed to meet water budget requirements shall
be installed, operated and maintained such that the allowed annual water use is not exceeded.

D. All proposed new irrigation systems that will be connected to the public water system shall be
designed in accordance with the engineering standards. (Ord. 5963 § 1, 2010.)

24.02.210 Reserved.

(Ord. 5963 § 1, 2010.)

24.02.215 Maintenance of water system.

The utility has responsibility for maintenance of the public water system unless otherwise provided by
agreement, local ordinance or state law. Owners of private water systems are solely responsible for
maintenance and operation of such private systems, including but not limited to fire protection and
landscape irrigation systems. Private water system owners must comply with engineering standard
requirements for operation, maintenance, and notification to the city about testing of private water
distribution and fire systems. (Ord. 5963 § 1, 2010.)

24.02.220 Right of entry for inspection.

A. An authorized representative of the utility may enter private property at all reasonable times to
conduct inspections, tests or to carry out other duties imposed by the code, provided the utility shall
first notify the proper owner or person responsible for the premises. If entry is refused, the director
shall have recourse to every remedy provided by law to secure entry.

B. For inspection programs authorized by the director or his designee, the utility may provide advance
mailings of its intent to inspect properties consistent with such inspection programs.

C. If the utility has reason to suspect that conditions on a premises where access has been denied
may pose an unsafe condition to the public water system, the director or his designee may
discontinue water service to the property, as allowed by state law, or may gain access to the property
pursuant to WAC 246-994-090 as adopted or thereafter amended. (Ord. 5963 § 1, 2010.)

24.02.230 Interconnection with adjacent water systems.

The utility may provide water service to adjacent public or private water systems when needed in
case of failure of physical system components such as pump failure or a reservoir out of service or
similar temporary circumstance, where facilities exist for such interconnection. In such case, the utility
shall bill for and be paid for the water used pursuant to the established rate structure as it exists or as
otherwise updated from time to time. All requirements of this code regarding water quality and cross-
connection control shall be met. The utility shall not serve as a backup supply source to neighboring
water systems in case of well failure or other supply disruption unless the neighboring system
compensates the utility under separate contractual agreement as a backup supply source, or unless
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the neighboring water system becomes a permanent utility customer, and makes payment of all
appropriate fees and charges. (Ord. 5963 § 1, 2010.)

24.02.240 Regulations of other agencies.

A. General. The responsibility for determining the existence and application of local, state and federal
laws and regulations pertaining to water facilities and water use remains solely with the affected
property owner.

B. Regulations of King County and Other Cities and Towns. Utility customers outside the city of
Bellevue are subject to city of Bellevue requirements related to water utilities unless more stringent
requirements of the local jurisdiction in which such customers are located are applicable. (Ord. 5963
§ 1, 2010.)

24.02.250 Fees for permits/approvals — Specific services.

A. General.

1. The applicable city director shall develop for city council review and adoption a schedule of
fees and charges for all permits and other specific services provided by the utility, including:

a. Utility developer extension agreements;

b. Water service and meter installation, modifications or repairs;
c. Fire hydrant use permits;

d. Backflow prevention assembly inspections and tests;

e. Disconnections of unauthorized connections;

f. Turn-on and turn-off services;

g. Inspections;

h. Abandonment of existing nonreusable water services;

i. Temporary lawn watering permits during water shortages;

j- Miscellaneous maps, plans, drawings, copies and documents provided by the utility; and
k. Tank lot users.

2. The fees referenced in this section are in addition to applicable rates for water service and
connection charges.

B. Fee Amount. The fee amount for each permit, approval or specific service shall cover all the utility
costs associated with that permit, approval or service, including all of the following that apply:

1. Labor, including any and all time spent on engineering, plan review, installation, properly
abandoning any existing facilities, site restoration, inspection, testing, certification, creating an
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as-built of the project and legal review. Inspections and other work requested beyond normal
working hours are charged based on the utility’s overtime pay practices;

2. Fees for materials or equipment issued by the utility, such as water services and meters;
3. Refundable deposits for utility-owned equipment such as fire hydrant wrenches and adapters;

4. Expenses including, but not limited to, supplies (not including office supplies), materials,
equipment and tool rental, applicable state and federal taxes and any fees for permits the utility
must obtain;

5. Water use, in the case of fire hydrant use permits, or estimated water use in the case of
unauthorized connections or unreported use; and/or

6. Overhead, at a rate to be established by the utility pursuant to written procedures.

C. Fee Schedule. The applicable city director may adjust the schedule of fees and charges without
further city council action to the extent necessary to reflect actual changes in the utility’s cost of
providing the service. (Ord. 5963 § 1, 2010.)

24.02.260 Connection charges.

A. General.

1. The utility shall collect connection charges in order that each connecting property shall bear
its equitable share of the cost of the public water system and the utility’s share of the cost of any
regional water supply system providing water supply to the utility.

2. Connection charges shall be paid:
a. Before a property is allowed to connect to the public water system; and/or

b. At the time of redevelopment of the property, if connection charges apply that have not
yet been paid, such as charges for new facilities that directly benefit the property.

3. Connection charges that have been paid as a result of prior development activities or through
participation in a LID or ULID shall not be reassessed.

4. The utility may enter into contracts with property owners of single-family homes and with the
owners of redevelopment projects that meet criteria specified by the utility for payment of
connection charges over time instead of as a lump sum. The utility will charge interest at a rate
set by the director or his designee on any outstanding debt covered by a payment contract. A
contract shall be payable in full at the time of closing upon sale of the property.

B. Direct Facilities Charges.

1. The utility shall collect direct facilities charges from property owners that directly benefit from
utility-built or privately built water service facilities, except property owners who previously paid
their fair share through an LID or ULID. Facilities that may be covered in a direct facilities charge
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include, but are not limited to, lines built from the water main to the property line, fire hydrant
assemblies, pump stations, reservoirs and distribution and transmission mains.

2. The direct facilities charge is the property owner’s equitable share of the established costs of
the facilities he/she benefits from. The equitable share shall include interest charges applied
from the date of construction acceptance of the facility until the property connects, or for a period
not to exceed 10 years, whichever is less, at a rate commensurate with the rate of interest
applicable at the time of construction of the facility to which the property owner is seeking to
connect but not to exceed 10 percent per year; provided, that the aggregate amount of interest
shall not exceed the equitable share of the cost of the facility allocated to such property owner.

3. The facilities’ costs shall be allocated to benefitting property owners based on the number of
single-family equivalents. The director may, however, make such allocation based on front
footage or other reasonably based methodology if the director determines that such alternate
basis or methodology better assures equitable sharing of cost by all properties benefitting from
the facilities.

C. Administrative Procedures — Adjustment of Charges. The director is authorized to adopt
administrative procedures for the purpose of administering the provisions of this section, and to adjust
the charges established by subsections A and B of this section from time to time to reflect the actual
cost of the facilities for which the charges are made. (Ord. 5963 § 1, 2010.)

24.02.270 Water rates.

A. General. The city council shall establish rates for water service and consumption; such rates are in
addition to connection charges and fees for specific services. The utility may establish classifications
of customers or service, using any method or methods authorized by law.

B. Rate Basis. Water rates shall be based on revenue requirements necessary to cover all costs of
the utility, as authorized by the city council by the adoption of the biennial budget and subsequent
amendments, and shall be guided by adopted financial policies and bond covenants.

C. Rate Adjustments. Rates shall be evaluated periodically as part of the review and adoption of the
biennial budget. Rate adjustments shall be recommended as needed to meet revenue requirements.
The recommendation shall consider equity, adequacy, costs and other factors allowed by law.

D. Billing and Collection. The utility shall develop and implement procedures and systems pertaining
to the billing and collection of water service charges and fees in accordance with state law.

E. Rate Relief. The city council may establish water rate relief measures for specific customer classes
as authorized by state law.

F. Rate Surcharge. Upon the city manager’s declaration of a water shortage emergency pursuant to
the city’s adopted water shortage contingency plan, the utility may impose a rate surcharge of 10
percent without further city council action. (Ord. 5963 § 1, 2010.)

24.02.275 Capital recovery charges.
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A. The utility shall establish and collect a monthly capital recovery charge so that each new
improvement, development, redevelopment or existing structure that places an additional demand on
the public water system bears its equitable share of the cost of said system.

B. Right-of-way and unirrigated nonbuilding tracts shall be exempt from the capital recovery charge.

C. The capital recovery charge shall be based on the cost of the water utility plant-in-service, less the
cost of donated facilities, less the cost of city-built local facilities for which direct facilities charges are
imposed, plus recoverable interest divided by the customer base as quantified by single-family
equivalent units.

D. The capital recovery charge shall be placed on affected properties as a monthly charge for a
period of 10 years.

E. The director or his designee is authorized to adjust the capital recovery charge value based upon
updated values of the above-described elements. (Ord. 5963 § 1, 2010.)

24.02.280 Code violations, enforcement, and penalties.

The enforcement procedures and penalties associated with violations of this code are set forth in
BCC 1.18.075. (Ord. 5963 § 1, 2010.)

The Bellevue City Code is current through Ordinance 6253,
passed August 3, 2015.

Disclaimer: The City Clerk's Office has the official version of the
Bellevue City Code. Users should contact the City Clerk's Office
for ordinances passed subsequent to the ordinance cited above.
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City of

Bellevue Post Office Box 90012 e Bellevue, Washington « 98009 9012

October 14, 2015

Doug Lane, P.E.

City of Bellevue Utilities

P.O. Box 90112

Bellevue, WA 98009-9012

Dear Mr. Lane,

Our department has reviewed Bellevue’s Draft Water System Plan for consistency with

Bellevue’s Comprehensive Plan and regulations and can attest to the following:

1. Land use and zoning assumptions in the Water System Plan are consistent with the City
of Bellevue’s adopted Comprehensive Plan and development regulations;

2. Future growth projections in the Water System Plan are reasonably consistent with
Bellevue’s population and employment projections; and

3. Policies for utility service extension and provisions for new construction are both
consistent with Bellevue’s adopted Comprehensive Plan and development regulations.

Please let me know if you have any questions or need any additional information.

Sincerely,

v
Dan Stroh ©
Planning Director

Department of Planning & Community Development
450 110" Avenue NE, Bellevue, WA 98004 = 425-452-7892 = Hearing Impaired: dial 711



C1ITY OF
_Clyde
N
AN 11
9605 NE 24" Street « Clyde Hill, Washington 98004

425-453-7800 - Fax: 425-462-1936 - mitch@clydehill.org
December 16, 2015

Doug Lane, P.E.

City of Bellevue Utilities
PO Box 90112

Bellevue, WA 98009-9012

Dear Mr. Lane,

The City received your request to review the City of Bellevue’s draft Water System Plan
for consistency with the City of Clyde Hill's local planning and zoning regulations.

Craig Olson, City Engineer, reviewed the draft Plan for consistency with Clyde Hill's
Comprehensive Plan and regulations and therefore | can attest to the following:

1. Land use and zoning assumptions in the Water System Plan are consistent with
the City of Clyde Hill's adopted Comprehensive Plan and development regulations;

2. Future growth projections in the Water System Plan are consistent with Clyde
Hill's population and employment projections; and

3. Policies for utility service extensions and provisions for new construction are both
consistent with Clyde Hill's adopted Comprehensive Plan and development
regulations. Another key document governing water policy with Bellevue and Clyde
Hill is the February 2973 Water District No. 68 City of Bellevue Agreement. We have
not cross referenced the draft Water System Plan with this Agreement. If the two
documents are consistent, then the draft Plan is consistent with Clyde Hill's water

policy as well.
Please let me know if you need any further clarification.
Very truly yours,

W, U aneeee,

Mitchell Wasserman
City Administrator

Cc: Craig Olson, City Engineer



: Town of

Serving Qur Residents - 3000 Hunts Point Road

w Point : Hunts Point, Wﬁ29582(5)g-1 ; gl
' Fax: 425.454.4586
www.huntspoint-wa.gov

January 7, 2016

Douglas Lane, PE

City of Bellevue Utilities Dept.
PO Box 90012

Bellevue, WA 98012

RE: Draft Water Comprehensive Plan
Dear Mr. Lane:

‘The Town of Hunts Point has reviewed the City of Bellevue’s Draft Water Comprehensive Plan and
certifies that:

1.) Bellevue’s retail water service area is consistent with Hunts Point’s adopted comprehensive plan and
adopted development regulations and policies.

2.) The growth projections used to forecast future water demand for Hunts Point are consistent with
Hunts Point’s adopted population and commercial growth projections.

3.) Bellevue’s water utility policies (Chapter 2 of the Plan) are consistent with Hunts Point’s adopted
comprehensive plan and development regulations.

If you have any questions please do not hesitate to contact us.

Sincerely,

|/

‘ )J/au;/ /A/o/wa,zdm,, | U H (ﬂ Ne—o

Stacia Schroeder, PE - Mona Green
Hunts Point — Town Engineer Hunts Point — Town Planner
Phone: 206-276-8922 . Phone: 425-890-2197

Email: engineer@huntspoint-wa.gov Email: planner@huntspoint-wa.gov




CITY OF

ISSAQ[JAH Development Services

1775 — 12" Ave. NW | P.O. Box 1307

WA=HINGTON Issaquah, WA 98027
425-837-3100
issaquahwa.gov

December 7, 2015

Doug Lane, P.E.

City of Bellevue Utilities
P.0.Box 90112

Bellevue, WA 98009-9012

Dear Mr. Lane,

The City of Issaquah Development Service and Public Works Engineering Departments have
reviewed Bellevue’s Draft Water System Plan for consistency with Issaquah’s Comprehensive Plan,
Water System Plan and regulations and have found the following.

1. The zoning and land use designations are currently Single Family-Suburban (4.5 du/ac) and
Multifamily-Medium (14.52 du/ac). These designations are not proposed to change within
the 20-year planning period. Bellevue’s plan does not include multifamily in the Lakemont
area. Most of Lakemont is zoned Multifamily-Medium (12.52 du/ac).

2. Issaquah does not have population and employment projections by subarea. It is assumed
by Issaquah that Montreux and Lakemont are built-out and that the population and
employment numbers are not anticipated to increase in any significant manner.

3. Bellevue’s future estimation for demand is significantly higher than Issaquah’s estimation. It
appears Bellevue’s estimation is based on maximum demand allowed in the wheeling
contract with Issaquah, rather than actual built ERUs.

If you have any questions or need additional information, please contact me or Kerry Ritland
(kerryr@issaquahwa.gov).

Sincerely,

@&ngm&em "

Christen Leeson
Senior Planner

Cc: Sheldon Lynne, Director, Public Works Engineering
Trish Heinonen, Policy Planning Manager
Kerry Ritland, Surface Water Manager


mailto:kerryr@issaquahwa.gov

Lane, Douglas

From: Lane, Douglas

Sent: Tuesday, December 08, 2015 3:31 PM

To: ‘Christen Leeson’

Cc: Trish Heinonen; Sheldon Lynne; Kerry Ritland

Subject: RE: Issaquah Consistency with Bellevue Water Plan

Attachments: RE: Issaquah Land Use Served by Bellevue Water; Bellevue Water Plan consistency
071215.pdf

Christen:

Thanks very much for the planning consistency letter, regarding portions of Issaquah served through Bellevue’s water
system (South Cove, Lakemont Triangle and Glacier Ridge). I’'m responding to close the loop for documentation
purposes (no response necessary; | assume Sheldon will have separate comments).

Ill revise the future projections as indicated below, based on your feedback. These adjustments will not change any of
our capital planning recommendations for water supply, storage or transmission, since Bellevue has no capacity
improvements planned that would serve those areas of Issaquah. However, the revised demands may improve the
accuracy of water quality modeling and the criteria for our chlorine demand evaluation.

1. I'lladjust estimated population for Lakemont in Tables 3-16, 3-17 and 3-18, assuming multi-family zoning. This
will not affect projected water demands, since demands specific to this area were assumed separately, in the
absence of population data (per #3 below). Population shown for Lakemont and Glacier Ridge were back-
calculated based on the assumed demands and assumed zoning, but were not actually used (unique procedure
used only in these areas).

2. Noted. We will use existing consumption and assume zero growth.

3. Wheeling contract limits were used for future demand projections per direction from Todd Christensen in
Issaquah’s Engineering Dept (see attached). | also added an allowance for localized non-revenue flows
(flushing, fire fighting, etc) and for distribution system leakage. In response to your letter, I'll reduce the “low”
ADD projections to the actual 2014 volumes, and reduce the “high” estimate and MDD volumes
proportionately. This will reduce future demand estimates by about 40%. The reduced flow will inform our
water quality modeling and upcoming chlorine evaluation, but would not appear to impact any water supply,
storage or transmission projects due to the low volumes relative to Bellevue’s system.

Thanks again for your time.

Douglas Lane, PE

Water & Sewer Systems Senior Engineer
City of Bellevue

(425)452-6865

dlane@bellevuewa.gov

"The contents of this electronic mail message do not necessarily reflect the official views of the elected officials or citizens of the City of Bellevue."
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November 9, 2015

Doug Lane, P.E.

City of Bellevue Utilities
P.O. Box 90112

Bellevue, WA 98009-9012

Dear Mr. Lane,
Subject: Bellevue Draft Water System Plan

The City of Kirkland has reviewed the Draft Water System Plan for consistency with our
population and employment projections and confirms the following:

1. The land use and zoning assumptions for the portion of Kirkland within Bellevue’s water
system service area are consistent with the City of Kirkland's adopted Plan and
development regulations. The area’s low density residential zoning is equivalent to one
dwelling unit per acre and this subdivision and has no further development potential;

2. Future growth projections in the Plan are reasonably consistent with Kirkland's
population projections.  Employment projections are not applicable since this
approximate 40 acre area is designated for residential development, and

3. Policies for utility service extension provisions for new construction are both consistent
with Kirkland’s adopted Comprehensive Plan and development regulations.

Sincerely,
PLANNING AND BUILDING DEPARTMENT

d’& C— Lu--hﬁ/’vw\ (o SN W

Joan Lieberman-Brill, AICP
Senior Planner

Documentl

123 Fifth Avenue o Kirkland, Washington 98033-6189 ¢ 425.587.3000  www.kirklandwa.gov



CITY OF MEDINA
501 Evergreen Point Road, Medina WA 98039
425.233.6400 (phone) 425.451.8197 (fax) www.medina-wa.gov

January 14, 2016

Doug Lane, P.E.

City of Bellevue Utilities
P.O. Box 90112

Bellevue, WA 98009-9012

Re: City of Bellevue Water System Plan 2015 Update
Dear Mr. Lane,

Medina City staff has reviewed Bellevue’'s Draft Water System Plan for consistency with
Medina’s Comprehensive Plan and can attest to the following:

1. Land use and zoning assumptions in the Water System Plan are consistent with the
Medina Comprehensive Plan and development regulation;

2. Future growth projections in the Water System Plan are reasonably consistent with
Medina’s population and employment projections; and

3. The goals and polices set forth in the Water System Plan do not conflict with Medina’s
adopted Comprehensive Plan and development regulations.

Please let me know if you have any questions, or need any additional information. | can be

contacted at (425) 233-6416 or email: rgrumbach@medina-wa.gov.

Sincerely,

Robert J. Grumbach, AICP
Director of Development Services




TOWN OF YARROW POINT
4030 - 95t Avenue NE
Yarrow Point, WA 98004

(425) 454-6994 Fax: (425)454-7899

November 10, 2015

Douglas Lane, PE »
City of Bellevue Utilities Dept.
PO Box 90012

Bellevue, WA 98012

RE: Draft Water Comprehensive Plan

Dear Mr. Lane:

The Town of Yarrow Point has reviewed the City of Bellevue’s Draft Water Comprehensive Plan

~ and certifies that:

1.) Bellevue’s retail water service area is consistent with Yarrow Point’s adopted
comprehensive plan and adopted developmént regulations and policies.

2.) The growth projections used to forecast future water demand for Yarrow Point are
consistent with Yarrow Point’s adopted population and commercial growth projections.

3.) Bellevue’s water utility policies (Chapter 2 of the Plan) are consistent with Yarrow
Point’s adopted comprehensive plan and development regulations.

If you have any questions please do not hesitate to contact us.

Sincerely, : v W){w
)sﬁi Schroedér, PE Mona Green

Yarrow Point — Town Engineer ‘ Yarrow Point — Town Planner

Phone: 206-276-8922 Phone: 425-890-2197

Email: sschroeder(@ci.yarrow-point. wa.us Email: mhereen{@ci.varrow-point.wa.us
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City of MEMORANDUM

Bellevue

Date: October 10, 2014

To: Bellevue Utilities Technical Team
From: Douglas Lane, P.E.

Subject: 2014 Summer Diurnal Demands Study

Executive Summary

Water customers have a normally predictable and repeatable pattern of water usage
throughout a typical day. This is referred to as a diurnal pattern. Diurnal patterns vary
according to the type of customer (commercial, residential, etc.,) and seasonally, but for
large sample sizes, diurnal patterns tend to be generally similar among water users in
the same customer class on the same day.

It is important to understand diurnal patterns in any water system, to plan for adequate
supply, storage capacity, and pipe sizing to accommodate the peak flows in the system.
Diurnal patterns also affect water quality parameters such as water age and reservoir
turnover. Water industry standards, such as AWWA Manuals of Practice M22, M31 and
M32, and the Washington State Department of Health (DOH) Water System Design
Manual all require that diurnal patterns be considered in water system planning.

Diurnal patterns are typically graphed as a “Peaking Factor” (PF) in relation to the
average hourly demand for the same set of data on the same day. The average hourly
demand during a 24-hour period (total daily volume divided by 24) corresponds to a PF
of 1.0, and the actual flow at each hour equals the average hourly demand times the PF.
Figures 1 and 2 show diurnal patterns and PFs for particular customers and days.

Diurnal water demand patterns of a limited number of customers were observed for the
period of June 30 through August 27, 2014, to assist in system modeling. Attachment A
shows the customer locations and user classes.

This assessment made use of the data logging capability of Sensus Omni-Meters,
which the City of Bellevue has required for all new meters 3” in diameter and larger
since 2009, and more recently all 1.5” and larger meters. Prior to installation of Omni-
Meters, the City did not have the capability to directly record hourly water usage.
Although the sample size is limited, the City’s Omni-Meters comprise the best currently
available information, and reflect actual customer demands.

The data collected represents an approximation of summer diurnal patterns in
Bellevue’s water service area, during warm weather. A separate study was conducted
during winter 2013-2014 months to estimate diurnal patterns during low demand periods.
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Figure 1 shows the aggregate peaking factors for all user classes studied on the
maximum demand day (July 16, 2014). These PFs are higher than for average summer
days, and are recommended for equalization storage calculations and maximum day
extended period simulation (EPS) modeling scenarios. These PFs are based on a
limited sample set and should not be used for design purposes or for facility sizing,
because they may not reflect localized demand patterns.

Figure 1 - Observed Maximum Demand Day Diurnal Patterns

Figure 2 shows the average aggregate peaking factors for all user classes studied
during the entire study period (all days).
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Figure 2 — Average Observed Summer Diurnal Patterns

Table 1 shows observed maximum summer PFs by customer class. The aggregate data
is based on the total flow for all meters. Individual meters are also shown, to
demonstrate that significant localized variations in both peak flow and peak time exist,
even within the same customer class, as sample sizes get smaller.

Table 1 — Maximum Observed Summer Peaking Factors

Aggregate (Entire Sample) Individual Meters

Maximum Peak Time at | Highest Lowest

Customer Class Observed PF Hour Ending | Peak PF = Peak PF
Irrigation-Only 6.67 3:00 AM 16.3 3.90
Single-Family 3.12 6:00 AM N/A N/A
Multi-Family 1.75 9:00 AM 7.27 1.64
Hotels 1.92 7:00 AM 3.43 2.17
Office 2.17 2:00 PM 3.10 2.12
Retall 4.65 6:00 AM 4.95 3.22
Schools 4.44 1:00 PM 7.38 2.85
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Data was also recorded and analyzed for some unique, very large water customers.
That data is not presented herein, and should be used only for modeling those specific
customers in the hydraulic model.

The following is recommended as a result of this study:

e This information reflects water use patterns of Bellevue’s customers only. No
representations are made, implicitly or explicitly, about the applicability of this
information to customers outside Bellevue’s water service area.

e Use the observed maximum demand day diurnal patterns (Figure 1) for water
distribution system model EPS simulations in peak demand scenarios.

e Use the average observed summer diurnal patterns (Figure 2) for summer EPS
simulations lasting longer than 7 days.

e Develop a composite diurnal pattern for all customers, for estimating equalization
storage needs across large portions of the water service area.

e Data included in this memorandum should not be used for design or sizing of
water distribution, supply or storage facilities, because it may not reflect peak
localized demand conditions. Use peak diurnal patterns specific to the area
served for sizing water facilities.

e When weighing the costs and benefits of Advanced Metering Infrastructure (AMI)
as a potential investment for the utility, the City should consider the substantial
engineering value provided by AMI data for diurnal flow monitoring in both the
water and sewer systems.

More detailed information for each user class is provided below.
Irrigation

A limited number of irrigation meters in Bellevue’s service area are equipped with
Sensus Omni meters, which log 31 days of hourly water volumes. Twelve of these
meters were read, including dedicated irrigation meters at Tam O’Shanter golf course, 2
City parks, one school, 5 office complexes, one senior living center, one single-family
homeowners association, and one retail shopping center. This represents a sample of
roughly 8% of dedicated irrigation-only meter volumes in Bellevue’s water service area.
This data represents dedicated irrigation meters only, and does not include the
substantial volume of irrigation supplied through domestic water meters.

Tam O’Shanter golf course alone represents roughly 4% of dedicated irrigation-only
demand, but has been considered separately due to highly unique demand patterns, as
described below. Figures 3 and 4 show the observed volumes and diurnal patterns for
the other 11 meters analyzed (roughly 4% of irrigation only demand). Attachment B
shows this information in a table format.
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Figure 3 - Observed Irrigation Volume/Hour Figure 4 - Estimated Irrigation PF

Observed irrigation patterns have consistent peaks in the very early morning, and do
not differ discernibly between weekdays, weekends or holidays. This pattern suggests
the use of programmable irrigation controllers by most, if not all large irrigation
customers. Peak flows occurred in the hour ending 3:00 am, with a peaking factor of
6.67 on July 4th (PF = 6.47 on the maximum day).

In addition to field Omni meter reading and data analysis, the Utilities Department met
with Parks Department water conservation irrigation staff to discuss the park irrigation
control strategy. The Bellevue Parks Department is the largest irrigation customer in the
water service area, and accounts for roughly 8%-10% of irrigation volumes. Parks
Department staff indicated that they have a centrally-controlled system using Rain Bird
Maxicom software, which calculates evapotranspiration rates based on temperature,
wind conditions, humidity, rainfall and solar radiation, and uses this to apportion
irrigation volumes. This system is programmed to irrigate between 12:00-4:00 am
depending on the number of zones at each site, which corroborates field Omni meter
observations, and confirms that it is appropriate to extrapolate these observations to all
City parks. The exception to this general pattern is that for very large parks, particularly
Downtown Park, irrigation starts sooner (as early as 10:00 pm am, depending on
weather conditions) due to the large number of zones and time it takes to cycle through
all of them.

Figures 5 and 6 show observed data at Tam O’Shanter golf course. Golf course
maintenance staff indicated that they manually open their City supply valve in the late
morning and fill ornamental ponds with City-supplied water. They then pump water from
those ponds overnight to supply irrigation, such that their actual pattern of irrigation is
similar to those observed above at other locations, despite different patterns at the
actual meter. Demand patterns at this water meter do not correspond to actual usage
patterns due to on-site storage. This location should be considered uniquely for the
purpose of hydraulic model simulations, but also highlights the need to consider how
manual irrigation may affect demand patterns at other sites.
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Figure 5 - Observed Tam O’Shanter Flow Figure 6 - Estimated Tam O’Shanter PF

Single-Family Residential

The City of Bellevue does not currently have a feasible method of directly measuring
diurnal flow patterns for single-family (SF) households. However, the Clyde Hill 500
pressure zone (CL500) allows indirect estimation of single-family diurnal demands, and
was therefore selected as the sample set for this study. CL500 accounts for
approximately 2.5% of single-family housing population in Bellevue’s water service area.

CL500 is unigue among Bellevue’s service area in that it has no unmetered PRVs
flowing into or out of the zone, and the pump station does not re-circulate, so therefore
all inflows and outflows (except for leakage) are metered. CL500 demand can be
measured by adding the Clyde Hill pump station flows plus Clyde Hill 465 standpipe
outflows (outflows are negative during tank filling).

Land use in CL500 is almost exclusively single-family housing, with the exception of 4
schools, two large churches, some municipal parks, and a nominal number of small
commercial parcels. To estimate single-family diurnal patterns, demands into the zone
need to be corrected to account for other users. For the purpose of this study, the
following adjustments were made:

e Schools: Observed June-July 2014 water demands at Clyde Hill Elementary,
Bellevue Christian School, Chinook Middle School and Sacred Heart School
were multiplied by the typical observed school diurnal pattern (described below)
and subtracted from total flow into the zone.

e Churches: 2013 average daily domestic demands at First Presbyterian and
Sacred Heart churches were multiplied by the observed diurnal pattern at
another large church (described below) and subtracted from total flow into the
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zone. Irrigation at First Presbyterian Church was neglected, because it has a
separate irrigation meter served off the 400 Zone (no need to correct).

e Parks: Observed June-July 2014 water demands at Clyde Hill municipal parks
were multiplied by the typical observed irrigation diurnal pattern (described above)
and subtracted from total flow into the zone.

e Commercial: Commercial demands were neglected due to the marginal number
of commercial water customers.

Figures 7 and 8 show the estimated single family demand volumes and diurnal patterns
(including both domestic and single-family irrigation uses). Attachment C shows this
information in a table format. This data also includes any system leakage in CL500,
since it estimated from total zone demand. Peak flows typically occurred in the hour
ending 6:00 am on weekdays, with a peaking factor of 2.81. However, higher peaks
occurred on July 4 (PF 3.12 at 6:00 am) and on the maximum day (PF 2.86 at 7:00).

Figure 7 - Estimated CL500 Hourly Volume Figure 8 - Estimated SF Peaking Factor

Single-family diurnal patterns appear to have a consistent morning peak on all days,
with a smaller peak in the late evening. Unlike during winter, the summer weekday,
weekend and holiday patterns generally peak at the same time in the morning,
suggesting that much of the peak may be due to irrigation, rather than domestic
demands typically correlated to work schedules.

The observed single-family residential morning peak is substantially higher than the
observed Winter weekday peak (PF 1.85). This is significant, because unlike
commercial, multi-family and park irrigation systems with programmable controllers that
typical peak at 3:00 am, single-family irrigation appears to be cumulative with the
domestic demand peak between 5:00-7:00 am.
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Multi-Family Residential

A limited number of multi-family residential buildings in Bellevue’s service area are
equipped with domestic (non-irrigation) Omni meters, which log 31 days of hourly water
volumes. 12 of these meters were read, representing roughly 3.3% of multi-family
domestic water use in the service area. Figures 9 and 10 show the observed volumes
and diurnal patterns. Attachment D shows this information in a table format.

Figure 9 - Observed MF Hourly Volume (CF) Figure 10 - Estimated MF Peaking Factor

Observed MF patterns have significantly lower peaks than single-family diurnal curves.
Peaking factors are also slightly lower than observed winter MF patterns, possibly due
to the presence of some irrigation usage (through the domestic meter) during non-peak
hours. Typical peak flows occurred in the hour ending 9:00 am on weekdays, with a
peaking factor of 1.72, but observed peaks were 1.75 on the maximum day (9:00 am)
and 1.86 on July 4 (11:00am).

One of the observed multi-family buildings had sharp, daily 3:00 am and 6:00 peaks
with roughly 4 and 6 times the typical 8:00-9:00 am morning peak flows at this meter.
The timing of these exceptionally large peaks is consistent with usage typically
observed with automatic irrigation systems. Billing data confirms that this building does
not have a separate irrigation meter, so it is assumed that the meter provides both
domestic and irrigation service for the customer.
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Hotels

Omni meters at three hotels were read, representing roughly 16% of typical domestic
hotel water demands in Bellevue’s water service area. Results are shown in Figures 11
and 12, and Attachment E. Typical peak flows occurred in the hour ending 7:00, 8:00 or
9:00 depending on the day of the week. The highest peak of 1.92 occurred in the hour
ending 7:00 on the 4™ of July and the max demand day (July 16).

Figure 11 - Observed Hotel Hourly Volume Figure 12 - Estimated Hotel Peaking Factor

Hotel diurnal patterns resemble multi-family diurnal curves, but with a later night-time
peak. Summer hotel peaking factors are significantly lower than observed Winter hotel
PFs. Another substantial difference between summer and winter hotel diurnal patterns
is that holidays and weekends generally have higher PFs than weekdays (the opposite
occurred in winter), suggesting more leisure travel in summer versus more business
travel during winter.

Office Buildings

Seven office building Omni meters were read, representing roughly 0.5% of typical
domestic commercial water demands in Bellevue’s water service area. Results are
shown in Figures 13 and 14. Diurnal patterns were consistently similar for 6 of the
locations; the seventh location was removed from the data as discussed below. Peak
flows plateaued on weekdays for approximately 4-6 hours during mid-day at a peaking
factor of approximately 2.1. Attachment F shows this information in a table format.
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Figure 13 - Observed Office Hourly Volume  Figure 14 - Estimated Office Peaking Factor

Hidden Valley Office Park (HVOP) meter data shows a long daily peak from 2:00-4:00
am with roughly 4-6 times the typical mid-day peak flows, or roughly equal to the mid-
day peak of all 7 office meters combined. HVOP data is shown in Figures 15 and Figure
16. The timing of this exceptionally large volume is consistent with usage typically
observed with automatic irrigation systems, and the diurnal pattern is similar to domestic
supply at other office buildings after removing the early-morning peak. Billing data
confirms that HYOP does not have a separate irrigation meter, so it is assumed that the
meter provides both domestic and irrigation service. Although some other office
buildings also show some apparent irrigation usage (evident in small 2:00 am and 5:00
am peaks), the apparent irrigation volumes were so large at HYOP that it was excluded
from data in Figures 13 and 14 to avoid skewing the domestic data for all offices.

Figure 15 - Observed Flow at HVOP (CF) Figure 16 - Estimated HVOP Peaking Factor

Figures 15 and 16 suggest that irrigation demands should be considered separately
from domestic for the purpose of estimating diurnal patterns at large commercial sites.
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Retail Shopping Centers

Two retail shopping center Omni meters were read, representing roughly 0.5% of typical
domestic commercial water demands in Bellevue’s water service area. Both shopping
centers consist of a large grocery store, a large pharmacy, and one or more various
other retail shops. Results are shown in Figures 17 and 18, and Attachment G.

Observed retail summer domestic diurnal patterns generally resemble winter retail
demands, except for the maximum day. Both locations consistently show a plateau with
PF about 1.5 from late morning through early evening, except for a noon weekend peak
and extremely erratic flows only on holidays. Normally, peaks occurred at lunchtime on
weekends, at a peaking factor of 1.89, however very sharp PFs of 2.81 and 2.89
occurred at the 10:00 am and 3:00 pm hours on the maximum demand day. Very high
flows also occurred on July 4™, at 6:00 am at one meter.

Figure 17 - Observed Retail Hourly Volume  Figure 18 - Estimated Retail Peaking Factor

Schools

Domestic water meters serving five schools were read, including one major public high
school, 2 public middle schools, and 2 public elementary schools. Average flows
represented less than 1% of summer municipal flows in Bellevue’s water service area,
compared to nearly 9% for the same meters during winter, demonstrating the significant
seasonal demand fluctuations at schools. Results are shown in Figures 19 and 20.
Attachment H shows this information in a table format.

Observed school PFs during summer are generally unpredictable and do not correlate

well with winter school PFs, reflecting the variety of summer school programs, lack of

regular classes, and significantly reduced total demand. The average summer weekday

diurnal pattern for schools actually resembles a typical office building, with a long

plateau during business hours rather than a peak. However, the school diurnal pattern

on the maximum day did closely resemble a winter school day, with a sharp lunchtime
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peak, although with much lower total flows. Peak flows occurred on the maximum day
during the hour ending 1:00 pm, with a peaking factor of 4.44.

Figure 19 - Observed School Hourly Volume Figure 20 - Estimated School Peaking Factor

It should be noted that the observed volume of demand during summer was
substantially lower than winter at all schools. The peak lunchtime flow observed on the
maximum day was roughly 10% of the average weekday peak hour demand observed
at these schools. Average total 24-hour demands at four of the schools were 18%-26%
of average winter demand (including Winter break). The fifth school has a popular
community gymnasium that is open all summer, but summer demands there were still
only 43% of the average winter demand.

Churches

The meter serving one large church near [-90 was read. Although this sample size is
small, it is the only data available, and the results seem reasonable given a typical
Sunday worship service schedule. Results are shown in Figures 21 and 22.

Observed church flows are characterized by relatively very high flows during late-
morning on Sundays, relatively low flows during the rest of the week, and virtually zero
overnight flows on all days. Peak flows occurred on Sunday mornings during the hour
ending 11:00 am, with a peaking factor of 6.94.
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Figure 21 - Observed Church Hourly Volume Figure 22 - Estimated Church Peaking Factor

Methodology

Peaking factors (PFs) are normalized to the average flow on similar days, so they only
reflect the diurnal fluctuations with respect to baseline flow for the same particular type
of day (weekday, weekend, or holiday). The average PF for each 24 hour period is 1.0:

PF = hourly flow + average hourly flow on similar days

Meter clocks were not well synchronized with true time, and were also inconsistent with
each other, so the data for each meter required a time adjustment. Time correction was
applied based on the difference between the actual time the data was downloaded
versus the latest apparent reading in the data. For instance, data was obtained at one
multi-family residential meter at 8:20 am, but the meter provided hourly data through
11:00 am, roughly 3 hours in the future. For this meter, all readings were corrected by
minus 3 hours.
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Attachment B: Estimated Summer PFs at Dedicated Irrigation-Only Meters

Total
Average Weekday Weekend Max Day
(All Days) Average Average 4"ofJuly (July 16)
1:00 2.33 2.33 2.33 1.94 1.75
2:00 3.18 3.17 3.20 3.36 3.97
3:00 5.30 5.21 547 | 667 | 6.47 |
4:00 4.38 4.34 4.50 3.92 5.61
5:00 3.32 3.29 3.36 4.06 1.69
6:00 1.62 1.61 1.61 2.26 1.39
7:00 1.39 141 1.37 1.03 0.45
8:00 0.49 0.51 0.45 0.01 0.02
9:00 0.14 0.16 0.06 0.05 0.01
10:00 0.10 0.14 0.01 0.20 0.01
11:00 0.08 0.10 0.01 0.01 0.01
12:00 0.08 0.11 0.01 0.01 0.23
13:00 0.05 0.06 0.01 0.01 0.57
14:00 0.02 0.02 0.01 0.01 0.02
15:00 0.06 0.08 0.01 0.01 0.01
16:00 0.03 0.04 0.01 0.01 0.01
17:00 0.01 0.02 0.01 0.01 0.01
18:00 0.01 0.01 0.01 0.01 0.01
19:00 0.01 0.01 0.01 0.01 0.01
20:00 0.01 0.01 0.01 0.01 0.01
21:00 0.08 0.08 0.08 0.01 0.01
22:00 0.18 0.18 0.17 0.01 0.01
23:00 0.21 0.20 0.26 0.01 0.29
24:00 0.93 0.90 1.02 0.39 1.43
Average 1.00 1.00 1.00 1.00 1.00

|| Max Flow ||




City of MEMORANDUM

Bellevue

Attachment C: Estimated Single-Family Residential Summer PFs
(Including Domestic and Irrigation Demand)

Total
Average Weekday Weekend Max Day
(All Days) Average Average A4MofJuly  (July 16)
1:00 0.59 0.59 0.61 0.41 0.35
2:00 0.60 0.58 0.65 0.43 0.54
3:00 0.51 0.50 0.54 0.46 0.41
4:00 1.04 1.04 1.03 1.15 0.90
5:00 1.68 1.71 1.59 1.86 1.62
6:00 276 | 281 | 261 | 312 2.75
7:00 2.45 2.53 2.23 2.67 2.86
8:00 1.92 2.00 1.72 1.85 2.13
9:00 1.42 1.45 1.32 1.46 1.48
10:00 1.04 1.03 1.05 1.12 0.97
11:00 0.85 0.82 0.94 1.04 0.75
12:00 0.69 0.65 0.79 0.79 0.57
13:00 0.60 0.57 0.68 0.76 0.48
14:00 0.55 0.52 0.60 0.80 0.48
15:00 0.51 0.48 0.58 0.66 0.49
16:00 0.50 0.48 0.58 0.44 0.46
17:00 0.53 0.51 0.59 0.62 0.49
18:00 0.60 0.59 0.63 0.62 0.62
19:00 0.67 0.66 0.72 0.49 0.60
20:00 0.84 0.84 0.86 0.64 0.93
21:00 1.02 1.03 1.01 0.74 1.24
22:00 1.07 1.08 1.04 0.70 1.21
23:00 0.93 0.93 0.95 0.67 1.02
24:00 0.63 0.61 0.67 0.50 0.63
Average 1.00 1.00 1.00 1.00 1.00

|| Max Flow ||
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Attachment D: Observed Multi-Family Residential Summer Domestic PFs

Total
Average Weekday Weekend Max Day
(All Days) Average Average 4"ofJuly (July 16)
1:00 0.69 0.70 0.68 0.65 0.69
2:00 0.63 0.62 0.65 0.60 0.64
3:00 0.61 0.64 0.55 0.37 0.68
4:00 0.46 0.46 0.44 0.34 0.46
5:00 0.50 0.50 0.50 0.38 0.56
6:00 0.73 0.78 0.60 0.45 0.88
7:00 0.73 0.77 0.65 0.57 0.83
8:00 1.21 1.32 0.94 1.18 1.44
9:00 157 | 172 | 1.18 140 | 175 |
10:00 1.61 1.67 1.44 1.68 1.58
11:00 1.55 1.52 159 | 186 | 1.48
12:00 1.23 1.16 1.42 1.49 1.15
13:00 1.10 1.02 1.29 1.52 1.04
14:00 1.06 0.99 1.23 1.44 0.93
15:00 1.05 0.98 1.20 1.34 0.92
16:00 0.94 0.90 1.04 1.04 0.82
17:00 0.88 0.83 0.99 1.09 0.77
18:00 0.88 0.85 0.96 1.03 0.79
19:00 0.90 0.88 0.96 0.90 0.89
20:00 1.06 1.04 1.11 0.92 1.04
21:00 1.14 1.14 1.13 0.97 1.22
22:00 1.28 1.29 1.28 0.90 1.30
23:00 1.21 1.22 1.21 0.99 1.17
24:00 0.97 0.97 0.96 0.89 0.97
Average 1.00 1.00 1.00 1.00 1.00

|| Max Flow ||
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Attachment E: Observed Hotel Summer Domestic PFs

Total
Average Weekday Weekend Max Day
(All Days) Average Average 4"ofJuly (July 16)
1:00 1.03 0.99 1.13 0.67 0.80
2:00 0.74 0.74 0.74 1.08 0.46
3:00 0.60 0.60 0.60 0.55 0.57
4:00 0.42 0.42 0.42 0.40 0.37
5:00 0.53 0.53 0.53 0.71 0.50
6:00 0.88 0.92 0.77 1.58 1.03
7:00 1.31 1.41 1.06 | 192 | 1.86
8:00 1.55 1.58 1.50 1.27 1.69
9:00 1.61 1.53 1.80 1.14 1.48
10:00 1.41 1.28 1.70 1.07 1.72
11:00 1.21 1.12 1.43 1.01 1.46
12:00 1.03 0.99 1.16 0.85 0.98
13:00 0.85 0.84 0.87 0.91 0.83
14:00 0.84 0.84 0.82 1.14 0.79
15:00 0.85 0.87 0.81 0.79 0.79
16:00 0.91 0.94 0.86 0.77 0.83
17:00 0.88 0.89 0.86 0.84 0.71
18:00 0.82 0.82 0.82 0.76 0.75
19:00 0.79 0.79 0.79 0.80 0.76
20:00 0.79 0.79 0.77 0.95 0.80
21:00 0.86 0.86 0.84 1.23 0.81
22:00 1.26 1.25 1.26 1.53 1.14
23:00 1.36 1.41 1.26 1.18 1.39
24:00 1.47 1.61 1.19 0.86 1.50
Average 1.00 1.00 1.00 1.00 1.00

|| Max Flow ||
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Attachment F: Observed Office Summer Domestic PFs

Total
Average Weekday Weekend Max Day
(All Days) Average Average 4"ofJuly (July 16)
1:00 0.25 0.23 0.60 0.86 0.20
2:00 0.59 0.49 2.37 2.11 0.46
3:00 0.11 0.10 0.36 0.26 0.13
4:00 0.08 0.07 0.31 0.48 0.06
5:00 0.65 0.69 0.49 4.38 0.89
6:00 0.16 0.16 0.33 0.09 0.34
7:00 0.39 0.39 0.67 0.45 0.56
8:00 0.78 0.80 0.78 0.28 0.73
9:00 1.34 141 0.83 2.18 1.44
10:00 1.75 1.83 1.04 0.76 1.68
11:00 1.96 2.01 1.22 0.95 1.95
12:00 2.02 2.07 1.07 1.10 2.06
13:00 2.07 2.09 1.29 1.04 2.01
14:00 214 | 247 | 1.45 1.39 2.10
15:00 2.05 2.08 1.41 1.37 2.05
16:00 1.92 1.93 1.65 1.15 2.05
17:00 1.76 1.75 1.71 1.50 1.84
18:00 1.50 1.46 1.59 1.21 1.44
19:00 0.91 0.89 1.01 0.48 0.95
20:00 0.38 0.36 0.85 0.43 0.21
21:00 0.34 0.31 0.81 0.45 0.23
22:00 0.32 0.25 0.78 0.29 0.25
23:00 0.26 0.21 0.64 0.52 0.13
24:00 0.27 0.24 0.73 0.28 0.21
Average 1.00 1.00 1.00 1.00 1.00

|| Max Flow ||
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Attachment G: Observed Retail Summer Domestic PFs

Total
Average Weekday Weekend Max Day
(All Days) Average Average 4"ofJuly (July 16)
1:00 0.26 0.28 0.21 0.16 0.44
2:00 0.24 0.25 0.19 0.26 0.05
3:00 0.25 0.27 0.18 0.19 0.65
4:00 0.26 0.29 0.20 0.23 0.32
5:00 0.78 0.73 0.80 2.31 0.42
6:00 1.60 1.47 1.77 | 465 | 050
7:00 0.78 0.75 0.89 0.64 0.34
8:00 0.75 0.74 0.80 0.63 0.67
9:00 1.19 1.36 0.69 0.79 0.76
10:00 143 | 161 | 0.92 061 | 281
11:00 1.42 1.41 1.48 0.95 1.97
12:00 1.51 141 | 189 | 114 1.10
13:00 1.36 1.37 1.34 1.04 1.08
14:00 1.30 1.34 1.21 0.96 1.23
15:00 1.41 1.43 1.32 129 | 2.89
16:00 1.40 1.39 1.47 0.89 1.17
17:00 1.39 1.38 1.42 1.18 1.09
18:00 1.20 1.19 1.24 0.94 1.04
19:00 1.08 1.06 1.17 0.68 1.02
20:00 1.13 1.06 1.34 0.99 1.15
21:00 1.20 1.19 1.28 0.96 1.15
22:00 1.06 1.03 1.18 1.14 1.17
23:00 0.65 0.62 0.71 0.83 0.59
24:00 0.35 0.36 0.31 0.56 0.38
Average 1.00 1.00 1.00 1.00 1.00

|| Max Flow ||
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Attachment H: Observed School Summer Domestic PFs

Total
Average Weekday Weekend Max Day
(All Days) Average Average 4"ofJuly (July 16)
1:00 0.18 0.14 0.56 0.26 0.29
2:00 0.18 0.15 0.48 0.57 0.07
3:00 0.17 0.14 0.44 0.61 0.25
4:00 0.17 0.14 0.48 0.04 0.20
5:00 0.17 0.13 0.47 1.00 0.07
6:00 0.24 0.21 0.55 0.74 0.36
7:00 0.98 1.03 0.59 1.09 0.58
8:00 1.70 1.79 0.98 0.61 0.82
9:00 1.81 1.90 1.04 1.66 1.12
10:00 1.77 1.78 1.67 1.66 1.53
11:00 2.11 2.11 2.14 1.18 1.38
12:00 1.95 1.95 1.97 1.96 1.82
13:00 2.10 2.07 2.38 144 | 4.44
14:00 2.08 2.16 1.40 0.57 2.53
15:00 1.83 1.87 1.42 1.66 1.59
16:00 1.46 1.49 1.21 1.00 1.31
17:00 1.49 151 1.36 0.52 1.44
18:00 1.03 1.04 0.95 0.96 1.62
19:00 0.75 0.74 0.74 1.13 0.54
20:00 0.58 0.57 0.73 0.91 0.25
21:00 0.41 0.39 0.60 0.70 0.46
22:00 0.38 0.34 0.64 1.79 0.48
23:00 0.24 0.21 0.59 1.09 0.45
24:00 0.22 0.17 0.61 0.87 0.40
Average 1.00 1.00 1.00 1.00 1.00

|| Max Flow ||
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Date: October 10, 2014

To: Bellevue Utilities Technical Team
From: Douglas Lane, P.E.

Subject: 2013-2014 Winter Diurnal Demands Study

Executive Summary

Water customers have a normally predictable and repeatable pattern of water usage
throughout a typical day. This is referred to as a diurnal pattern. Diurnal patterns vary
according to the type of customer (commercial, residential, etc.,) and seasonally, but for
large sample sizes, diurnal patterns tend to be generally similar among water users in
the same customer class on the same day.

It is important to understand diurnal patterns in any water system, to plan for adequate
supply, storage capacity, and pipe sizing to accommodate the peak flows in the system.
Diurnal patterns also affect water quality parameters such as water age and reservoir
turnover. Water industry standards, such as AWWA Manuals of Practice M22, M31 and
M32, and the Washington State Department of Health (DOH) Water System Design
Manual all require that diurnal patterns be considered in water system planning.

Diurnal patterns are typically graphed as a “Peaking Factor” (PF) in relation to the
average hourly demand for the same set of data on the same day. The average hourly
demand during a 24-hour period (total daily volume divided by 24) corresponds to a PF
of 1.0, and the actual flow at each hour equals the average hourly demand times the PF.
Figures 1 and 2 show diurnal patterns and PFs for particular customers and days.

Diurnal water demand patterns of a limited number of customers were observed for the
period of December 15, 2013 through January 19, 2014, to assist in system modeling.
Attachment A shows the customer locations and user classes.

This assessment made use of the data logging capability of Sensus Omni meters, which
the City of Bellevue has required for all new meters 3” in diameter and larger since 2009.
Prior to installation of Omni meters, the City did not have the capability to directly record
hourly water usage. Although the sample size is limited, the City’s Omni meters
comprise the best currently available information, and reflect actual customer demands.

The data collected represents an approximation of winter diurnal patterns in Bellevue’s

water service area, during a low-usage period. A separate study has been conducted
during the summer months to understand diurnal patterns during peak demand periods.
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Figure 1 shows the aggregate weekday peaking factors for all user classes studied.
These PFs are higher than for average winter days, and are recommended for
calibrating winter weekday hydrant test data and for winter extended period simulation
(EPS) modeling scenarios lasting less than 7 days. These PFs should not be used for
water system design purposes or for facility sizing.

Figure 1 - Observed Winter Weekday Diurnal Patterns
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Figure 2 shows the overall aggregate peaking factors for an average day over the entire
study period, for several customer classes. These PFs are recommended only for use in
Winter EPS modeling scenarios lasting 7 days or longer, because they average all days
(holidays, weekends, and weekdays).
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Figure 2 - Average Observed Winter Diurnal Patterns (All Days)
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Table 1 shows observed maximum winter weekday PFs by customer class. The
aggregate data corresponds to the data in Figure 1, and is based on the total flow for all
meters. Individual meters are also shown, to demonstrate that significant localized
variation exists even within the same customer class, as sample sizes get smaller.

Table 1 — Maximum Observed Weekday Winter Peaking Factors

Aggregate (Entire Sample) Individual Meters

Maximum Peak Time at | Highest Lowest

Customer Class Observed PF Hour Ending | Peak PF  Peak PF
Single-Family 1.92 8:00 AM N/A N/A
Multi-Family 1.85 10:00 AM 2.74 1.57
Hotels 2.11 8:00 AM 2.60 1.75
Office 2.28 1:00 PM 3.59 2.20
Retail 1.64 2.00PM | 5.78% 1.66
Schools 4.22 1:00 PM 4.80 3.50

1. Retail peak PF occurred on Christmas, but on a very low-flow day. Peak retail
flow rate occurred Christmas Eve.

Winter diurnal water demand patterns are also useful for the purpose of forecasting
sanitary sewage flows, because it can be reasonably assumed that irrigation is
negligible and nearly all water demands are drained to the sewer. It is important to also
consider inflow and infiltration (I&l) when analyzing sewer flows. An additional safety
factor should also be added to observed values prior to use in sewer design.
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Data was also recorded and analyzed for some unique, very large water customers.
That data is not presented herein, and should be used only for modeling those specific
customers in the hydraulic model.

The following is recommended as a result of this study:

e This information reflects water use patterns of Bellevue’s customers only. No
representations are made, implicitly or explicitly, about the applicability of this
information to customers outside Bellevue’s water service area.

e Use the observed winter normal weekday diurnal patterns (Figure 1) for water
distribution system model calibration of winter weekday hydrant tests, and for
Winter EPS water quality or storage analysis simulations lasting less than 7 days.

e Use the average observed winter diurnal patterns (Figure 2) for Winter EPS
water quality or storage analysis simulations lasting longer than 7 days.

e Data included in this memorandum should not be used for design or sizing of
water distribution, supply or storage facilities, because it does not reflect summer
peaks or localized demand conditions. Use appropriate seasonal peak diurnal
patterns specific to the area served for sizing water facilities.

e Use observed winter normal weekday diurnal patterns (Figure 1) to estimate
diurnal customer flows for the year-round sanitary sewage flow component (not
including 1&1) in EPS sewer modeling simulations. &I flows should be added as a
separate flow component to any sewer model. When modeling for design
purposes, an additional sanitary flow safety factor should also be added to
account for localized variations in diurnal patterns.

e When weighing the costs and benefits of Advanced Metering Infrastructure (AMI)
as a potential investment for the utility, the City should consider the substantial
engineering value provided by AMI data for diurnal flow monitoring in both the
water and sewer systems.

More detailed information for each user class is provided below, including PFs for other
specific types of days (weekends, holidays, and weekdays during holiday weeks).

Single-Family Residential

The City of Bellevue does not currently have a feasible method of directly measuring
diurnal flow patterns for single-family (SF) households. However, the Clyde Hill 500
pressure zone (CL500) allows indirect estimation of single-family diurnal demands, and
was therefore selected as the sample set for this study. CL500 accounts for
approximately 2.5% of single-family housing population in Bellevue’s water service area.

CL500 is unique among Bellevue’s service area in that it has no unmetered PRVs
flowing into or out of the zone, and therefore all inflows and outflows (except for leakage)
are metered. CL500 demand can be measured by adding the Clyde Hill pump station
flows plus Clyde Hill 465 standpipe outflows (outflows are negative during tank filling).
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Land use in CL500 is almost exclusively single-family housing, with the exception of 4
schools, two large churches, some municipal parks, and a nominal number of small
commercial parcels. To estimate single-family diurnal patterns, demands into the zone
need to be corrected to account for other users. For the purpose of this study, the
following adjustments were made:

e Schools: Typical 2011-2013 Winter demands at Clyde Hill Elementary, Bellevue
Christian School and Sacred Heart School were multiplied by the typical
observed school diurnal pattern (described below) and subtracted from total flow
into the zone. Chinook Middle School was neglected because the school was
closed for remodeling at that time (classes met at the Ringdall campus).

e Churches: 2013 average daily domestic demands at First Presbyterian and
Sacred Heart churches were multiplied by the observed diurnal pattern at
another large church (described below) and subtracted from total flow into the
zone. Irrigation accounts at these churches were neglected, similar to parks.

e Parks: Parks were neglected, assuming zero winter irrigation usage.

e Commercial: Commercial demands were neglected due to the marginal number
of commercial water customers.

Figures 3 and 4 show the estimated single family demand flows and diurnal pattern.
This data includes any system leakage in CL500, since it estimated from total zone
demand. Peak flows occurred in the hour ending 8:00 am on weekdays, with a peaking
factor of 1.92.

Figure 4 - Estimated SF Peaking Factor
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Single-family diurnal patterns appear to have a consistent morning peak on weekdays,
with a smaller peak in the evening. Weekends and holidays consistently show a lower
peak occurring later in the morning, with flow tapering off gradually for the rest of the
day (no apparent evening peak).
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Multi-Family Residential

A limited number of multi-family residential buildings in Bellevue’s service area are
equipped with Omni meters, which log 31 days of hourly water volumes. 12 of these
meters were read, representing roughly 3.3% of multi-family water use in Bellevue’s
water service area. Figures 5 and 6 show the observed volumes and diurnal patterns.

Figure 5 - Observed MF Hourly Volume (CF) Figure 6 - Estimated MF Peaking Factor
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Observed MF patterns resemble single-family diurnal curves, but with peaks occurring
slightly later in the morning, and with an evening peak on weekends. Peak flows
occurred in the hour ending 10:00 am on weekdays, with a peaking factor of 1.85.
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Three hotel Omni meters were read, representing roughly 16% of typical winter hotel
water demands in Bellevue’s water service area. Results are shown in figures 7 and 8.
Peak flows occurred in the hour ending 8:00 on weekdays, with a peaking factor of 2.11.

Figure 7 - Observed Hotel Hourly Volume

Figure 8 - Estimated Hotel Peaking Factor
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Hotel diurnal patterns resemble single-family diurnal curves, but with a slightly higher
morning peak, no apparent evening peak (even on weekdays), and significantly lower
weekend flows.

Office Buildings

Four office building Omni meters were read, representing roughly 0.3% of typical winter
commercial water demands in Bellevue’s water service area. Results are shown in
Figures 9 and 10. Diurnal patterns were consistently similar for all 4 locations. Peak
flows occurred on weekdays for approximately 4 hours during mid-day at a peaking
factor of approximately 2.3.
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Figure 9 - Observed Office Hourly Volume

Figure 10 - Estimated Office Peaking Factor
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Retail Shopping Centers

Two retail shopping center Omni meters were read, representing roughly 0.5% of typical
winter commercial water demands in Bellevue’s water service area. Both shopping
centers consist of a large grocery store, a large pharmacy, and one or more various
other retail shops. Results are shown in Figures 11 and 12.

Observed retail diurnal patterns were consistently similar for both locations, except for
extremely erratic flows only on holidays. Normally, peaks occurred on weekdays in the
early afternoon, at a peaking factor of 1.64. Very high flows occurred at one meter in the
very early morning of Christmas Eve, while very high PFs (but at low overall flow rates)
as high as 5.78 occurred at the other meter on Christmas and New Year’s Day.

Figure 11 - Observed Retail Hourly Volume

Figure 12 - Estimated Retail Peaking Factor
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Water meters serving six schools were read, including one major public high school, 2
public middle schools, 2 public elementary schools, and one parochial K-8 school.
Average flows represented approximately 9% of winter municipal flows in Bellevue’s
water service area. Results are shown in Figures 13 and 14.

Observed school flows are characterized by relatively very high flows during school
days, and nominal flows on weekends, holidays, and weekdays during Winter Break.
Peak flows occurred on school days during the hour ending 1:00 pm, with a peaking
factor of 4.22.

Figure 13 - Observed School Hourly Volume Figure 14 - Estimated School Peaking Factor
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EPS modeling scenarios should consider the potential for school peaking factors to be
skewed by extended summer and Winter break periods with relatively nominal demands.

Churches

The meter serving one large church near 1-90 was read. Although this sample size is
small, it is the only data available, and the results seem reasonable given a typical
Sunday worship service schedule. Results are shown in Figures 15 and 16.

Observed church flows are characterized by relatively very high flows during late-
morning on Sundays, relatively low flows during the rest of the week, and virtually zero
overnight flows on all days. Substantial flows occurred in the evening on Christmas Eve.
Saturdays have a similar diurnal pattern as Sundays, but much lower volumes. Peak
flows occurred on Sunday mornings during the hour ending 11:00 am, with a peaking
factor of about 9.
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Figure 15 - Observed Church Hourly Volume Figure 16 - Estimated Church Peaking Factor
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Methodology

Peaking factors (PFs) are normalized to the average flow on similar days, so they only
reflect the diurnal fluctuations with respect to baseline flow for the same particular type
of day (weekday, weekend, or holiday). The average PF for each 24 hour period is 1.0:

PF = hourly flow + average hourly flow on similar days

Meter clocks were not well synchronized with true time, and were also inconsistent with
each other, so the data for each meter required a time adjustment. Time correction was
applied based on the difference between the actual time the data was downloaded
versus the latest apparent reading in the data. For instance, data was obtained at one
multi-family residential meter at 8:20 am, but the meter provided hourly data through
11:00 am, roughly 3 hours in the future. For this meter, all readings were corrected by
minus 3 hours.

Weekdays during short holiday weeks were separated from weekdays during full weeks,
to account for extended vacation times adjacent to major holidays. Weekdays during
short holiday weeks are denoted “Weekday (Light)” in Figures 3 through 16. Christmas
2013 and New Year’s Day 2014 both occurred on Wednesdays, and water demands
during Monday, Tuesday, Thursday and Friday of those weeks were substantially lower
than water demands during full weeks. Full weeks are denoted “Weekday (Normal)”.

Christmas Eve, Christmas Day, and New Years Day were all considered holidays for
the purpose of this study. The Martin Luther King Jr. holiday (MLK) was only recorded
for a subset of meters, due to the time the data was downloaded. MLK is an unusual
holiday in that it is not observed by all businesses and residents, so it is ambiguous
where to categorize it among other days. MLK was neglected for these reasons.
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Attachment A: Sample Locations Labeled by Customer Class Bellevue
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Attachment B: Estimated Single-Family Residential Winter PFs

Weekday  Weekday
Total Average Average
Average (Holiday (FullWeeks Weekend
(All Days) Weeks)* Only)? Average Holiday®

1:00 0.58 0.68 0.53 0.60 0.61
2:00 0.45 0.58 0.38 0.44 0.50
3:00 0.40 0.50 0.39 0.37 0.38
4:00 0.44 0.53 0.44 0.39 0.46
5:00 0.42 0.53 0.44 0.36 0.38
6:00 0.51 0.60 0.61 0.37 0.38
7:00 0.79 0.60 1.26 0.44 0.32
8:00 1.36 1.00 | 1.92 | 0.94 1.13
9:00 1.42 1.42 1.49 1.36 1.32
10:00 1.55 1.58 1.43 1.72 1.51
11:00 1.43 1.60 1.24 1.54 1.46
12:00 1.31 1.38 1.03 1.51 1.54
13:00 1.18 1.25 0.89 1.39 1.39
14:00 1.17 1.47 0.83 1.33 1.34
15:00 1.07 0.97 0.97 1.17 1.35
16:00 1.07 1.03 0.95 1.21 1.25
17:00 1.07 1.04 1.01 1.16 1.12
18:00 1.17 1.13 1.19 1.18 1.23
19:00 1.19 1.11 1.25 1.20 1.13
20:00 1.26 1.07 1.38 1.27 1.14
21:00 1.22 1.05 1.34 1.23 1.11
22:00 1.14 1.05 1.23 1.09 1.16
23:00 1.01 0.94 1.06 0.99 1.06
24:00 0.78 0.89 0.76 0.75 0.73
Average 1.00 1.00 1.00 1.00 1.00
|| Max Flow ||

1. Weekdays in holiday weeks include Dec 23, 26-27, 30-31 and Jan 1-2.

2. Weekdays in full weeks include Dec 18-20, Jan 6-10, and Jan 13-17,
as applicable.

3. Holidays include Christmas Eve, Christmas, and New Year’s Day.
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Attachment C: Observed Multi-Family Residential Winter PFs

Weekday  Weekday
Total Average Average
Average (Holiday (FullWeeks Weekend
(All Days) Weeks)* Only)? Average Holiday®

1:00 0.62 0.61 0.61 0.63 0.61
2:00 0.49 0.46 0.47 0.52 0.53
3:00 0.35 0.32 0.33 0.40 0.41
4:00 0.29 0.27 0.26 0.32 0.37
5:00 0.30 0.27 0.29 0.33 0.35
6:00 0.35 0.31 0.36 0.34 0.38
7:00 0.70 0.69 0.82 0.55 0.62
8:00 1.06 1.06 1.29 0.77 0.86
9:00 1.42 1.42 1.70 1.08 1.15
10:00 1.69 1.76 | 1.85 | 1.48 1.48
11:00 1.62 1.67 1.60 1.62 1.56
12:00 1.42 1.45 1.26 1.57 1.57
13:00 1.33 1.38 1.14 1.52 1.54
14:00 1.41 1.39 1.23 1.63 1.59
15:00 1.28 1.30 1.15 1.43 1.37
16:00 1.07 1.12 0.98 1.13 1.20
17:00 1.07 1.10 1.04 1.10 1.11
18:00 1.03 1.07 0.94 1.13 1.10
19:00 1.15 1.15 1.10 1.21 1.15
20:00 1.24 1.22 1.22 1.31 1.17
21:00 1.22 1.20 1.29 1.17 1.07
22:00 1.11 1.08 1.19 1.03 1.05
23:00 0.98 0.95 1.04 0.93 0.97
24:00 0.81 0.74 0.84 0.82 0.80
Average 1.00 1.00 1.00 1.00 1.00
|| Max Flow ||

1. Weekdays in holiday weeks include Dec 23, 26-27, 30-31 and Jan 1-2.

2. Weekdays in full weeks include Dec 18-20, Jan 6-10, and Jan 13-17,
as applicable.

3. Holidays include Christmas Eve, Christmas, and New Year’s Day.
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Attachment D: Observed Hotel Winter PFs
Weekday  Weekday
Total Average Average

Average (Holiday (FullWeeks Weekend

(All Days) Weeks)* Only)? Average Holiday®
1:00 0.84 0.87 0.70 0.95 1.17
2:00 0.59 0.66 0.48 0.64 0.84
3:00 0.53 0.67 0.41 0.53 0.85
4:00 0.81 0.86 0.79 0.78 0.89
5:00 0.68 0.72 0.63 0.69 0.81
6:00 0.81 0.89 0.83 0.70 0.88
7:00 1.14 1.02 1.41 0.92 0.81
8:00 1.57 1.12 | 2.11 | 127 0.90
9:00 1.60 1.45 1.80 1.56 1.14
10:00 1.52 1.39 1.44 1.72 1.42
11:00 1.33 1.33 1.13 1.59 1.35
12:00 1.24 1.39 1.12 1.32 1.25
13:00 1.09 1.17 1.00 1.17 1.06
14:00 1.02 1.10 0.95 1.02 1.20
15:00 1.02 0.99 1.10 0.91 1.07
16:00 0.96 0.96 0.94 1.01 0.97
17:00 0.97 0.95 0.98 1.00 0.88
18:00 0.93 0.92 0.96 0.90 0.94
19:00 0.88 0.83 0.93 0.85 0.85
20:00 0.79 0.89 0.77 0.74 0.89
21:00 0.84 0.89 0.80 0.84 0.93
22:00 0.89 0.88 0.87 0.93 0.91
23:00 0.97 0.97 0.96 0.98 1.03
24:00 0.96 1.09 0.90 0.98 0.95

Average 1.00 1.00 1.00 1.00 1.00
|| Max Flow ||

1. Weekdays in holiday weeks include Dec 23, 26-27, 30-31 and Jan 1-2.

2. Weekdays in full weeks include Dec 18-20, Jan 6-10, and Jan 13-17,
as applicable.

3. Holidays include Christmas Eve, Christmas, and New Year’s Day.
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Attachment E: Observed Office Winter PFs
Weekday  Weekday
Total Average Average

Average (Holiday (FullWeeks Weekend

(All Days) Weeks)* Only)? Average Holiday®
1:00 0.35 0.26 0.32 0.77 0.94
2:00 0.26 0.19 0.20 0.78 0.89
3:00 0.19 0.14 0.14 0.67 0.62
4:00 0.13 0.11 0.08 0.47 0.36
5:00 0.13 0.10 0.09 0.56 0.37
6:00 0.13 0.12 0.08 0.48 0.32
7:00 0.33 0.25 0.33 0.49 0.62
8:00 0.88 0.66 1.02 0.66 0.55
9:00 1.21 1.21 1.29 0.64 0.73
10:00 1.69 1.85 1.73 1.05 1.01
11:00 2.10 2.34 2.14 1.03 1.56
12:00 2.23 2.42 2.27 1.38 1.79
13:00 2.27 248 | 2.28 | 1.18 2.55
14:00 2.11 2.17 2.19 1.05 2.25
15:00 2.12 2.20 2.23 1.17 151
16:00 1.91 2.00 2.02 1.02 1.03
17:00 1.71 1.67 1.82 1.25 0.75
18:00 1.51 1.43 1.52 1.98 0.83
19:00 0.84 0.76 0.84 1.05 0.90
20:00 0.52 0.47 0.45 1.13 0.80
21:00 0.34 0.29 0.24 1.29 0.66
22:00 0.34 0.29 0.22 1.38 0.87
23:00 0.37 0.31 0.25 1.36 1.28
24:00 0.33 0.29 0.24 1.15 0.80

Average 1.00 1.00 1.00 1.00 1.00
|| Max Flow ||

=

Weekdays in holiday weeks include Dec 23, 26-27, 30-31 and Jan 1-2.
Weekdays in full weeks include Dec 18-20, Jan 6-10, and Jan 13-17,
as applicable.

3. Holidays include Christmas Eve, Christmas, and New Year’s Day.

4. The highest PF occurred on holidays, but at relatively very low flow.

N
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Attachment F: Observed Retail Winter PFs

Weekday  Weekday
Total Average Average
Average (Holiday (FullWeeks Weekend
(All Days) Weeks)* Only)? Average Holiday®

1:00 0.44 0.25 0.27 0.37 1.33
2:00 0.46 0.30 0.30 0.35 1.32
3:00 0.47 0.26 0.32 0.40 1.33
4:00 0.48 0.28 0.32 0.41 1.37
5:00 0.52 0.30 0.39 0.46 1.34
6:00 0.65 0.52 0.54 0.50 1.47
7:00 0.88 0.70 0.81 0.78 1.56
8:00 1.02 0.96 0.96 0.83 1.64
9:00 1.21 1.15 1.18 0.98 1.76
10:00 1.31 1.25 1.25 1.18 1.81%
11:00 1.43 1.55 1.48 1.45 1.06
12:00 1.46 1.59 1.57 1.45 0.98
13:00 1.45 1.51 1.64 1.46 0.88
14:00 1.53 157 | 1.64 | 1.64 0.98
15:00 1.53 1.630 1.61 1.59 1.05
16:00 1.40 1.54 1.61 1.33 0.79
17:00 1.38 1.55 1.47 1.41 0.79
18:00 1.36 1.49 1.49 1.37 0.81
19:00 1.25 1.44 1.28 1.46 0.46
20:00 1.09 1.10 1.07 1.52 0.34
21:00 0.85 0.92 0.92 1.03 0.21
22:00 0.81 0.88 0.85 1.00 0.28
23:00 0.60 0.65 0.69 0.64 0.24
24:00 0.41 0.64 0.35 0.38 0.19

Average 1.00 1.00 1.00 1.00 1.00
|| Max Flow ||

Weekdays in holiday weeks include Dec 23, 26-27, 30-31 and Jan 1-2.
Weekdays in full weeks include Dec 18-20, Jan 6-10 & 13-17 as applicable.
Holidays include Christmas Eve, Christmas, and New Year’s Day.

The highest flow rate occurred on Christmas Eve morning, but in extreme
conditions unique to that one day, at only one location. It is assumed that this
is not representative of retail shopping centers overall (should be neglected).
5. Weekday flows were higher during holiday weeks, but at almost identical PF
compared to normal weekdays, at roughly the same time. A Normal weekday
diurnal pattern and PF should be used in most circumstances.

PwpnPR
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Attachment G: Observed School Winter PFs

Weekday  Weekday
Total Average Average
Average (Holiday (FullWeeks Weekend
(All Days) Weeks)* Only)? Average Holiday®

1:00 0.09 0.13 0.03 0.81 0.37
2:00 0.07 0.26 0.02 0.54 0.43
3:00 0.03 0.15 0.01 0.13 0.46
4:00 0.04 0.35 0.01 0.13 0.54
5:00 0.04 0.29 0.02 0.12 0.37
6:00 0.10 0.42 0.08 0.14 0.15
7:00 0.29 0.90 0.27 0.11 0.50
8:00 0.79 0.81 0.83 0.24 4.83
9:00 1.04 1.36 1.08 0.46 0.28
10:00 1.49 1.06 1.56 1.15 0.83
11:00 2.25 1.32 2.39 1.38 0.61
12:00 3.28 2.35 3.43 2.16 4.83
13:00 3.99 1.75 | 4,22 | 3.07 1.09
14:00 3.23 2.09 3.45 1.56 1.13
15:00 2.08 2.12 2.08 1.98 1.43
16:00 1.66 1.84 1.63 1.60 2.07
17:00 0.92 1.15 0.87 1.35 0.59
18:00 0.63 1.20 0.51 1.54 0.89
19:00 0.53 1.10 0.42 1.39 1.17
20:00 0.52 0.89 0.41 1.60 0.24
21:00 0.36 0.56 0.31 0.88 0.28
22:00 0.24 0.35 0.19 0.78 0.26
23:00 0.18 0.41 0.13 0.58 0.35
24:00 0.14 1.15 0.07 0.30 0.30
Average 1.00 1.00 1.00 1.00 1.00
|| Max Flow ||

1. Weekdays in holiday weeks include Dec 23, 26-27, 30-31 and Jan 1-2.

2. Weekdays in full weeks include Dec 18-20, Jan 6-10, and Jan 13-17,
as applicable.

3. Holidays include Christmas Eve, Christmas, and New Year’s Day.
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LIANCE

October 9, 2015

Nav Otal

Director, Utilities Department
City of Bellevue

410 110" Avenue NE
Bellevue. WA 98012

Dear Nav,

This letter is in response to your request for a description of Cascade Water
Alliance’s (“Cascade’s”) contractual commitment to the City of Bellevue and how
the water supply agreement between the City of Seattle and Cascade supports that
commitment. We understand this letter will be used in support of the City of
Bellevue’s Water System Plan, which will be reviewed by the Washington State
Department of Health.

Cascade Water Alliance is a municipal corporation comprised of eight Member
cities and special districts in King County, Washington, including the City of
Bellevue. Cascade’s primary role is to contract, plan and develop regional water
supplies on behalf of its Members.

Cascade Members are parties to an agreement that created Cascade as a municipal
corporation under Chapter 39.106 RCW. The CASCADE WATER ALLIANCE JOINT
MUNICIPAL UTILITIES SERVICES AGREEMENT!, dated March 28, 2012, (“Joint
Agreement”) replaced the INTERLOCAL AGREEMENT, which was first entered among
the Members in 1999. The Joint Agreement contains Cascade’s water supply
commitment to the Members.

Individual Members own, operate and maintain their own water distribution

systems. This includes, as applicable, water treatment for their independent water
sources; maintenance of water quality within their reservoirs and distribution piping
systems; and local monitoring of water quality conditions.

Cascade policies regarding service to the Members, set forth in Section 5.2 of the
Joint Agreement, may be summarized as follows:

520 112" Avenue NE — Suite 400 Bellevue, WA 98004
Phone: 425.453.0930 — Fax: 425.453.0953
Website: www.cascadewater.org

! http://www.codepublishing.com/W A/cascadewateralliance/



e Cascade must provide a full supply commitment to each of the current Members.
This means Cascade must fully meet each Member’s water needs, except for the
portion met by the Member’s independent supply and subject to certain
limitations (as outlined below).

¢ Cascade is obligated to provide water supply to the entire service area of each
Member (as that service area in the Member’s adopted and approved Water
System Plan as of the effective date of the Joint Agreement, March 28, 2012)
whether or not some of that service area is within the Member’s current
jurisdictional boundaries and/or within the current urban growth boundary.

¢ Cascade is not obligated to provide water supply to service arca expansions in or
outside the urban growth boundary, unless Cascade agrees to such expanded
service area. Cascade is not obligated to provide increased water supply to any
Member if it is determined that the Member’s planning process or plans are
materially out of compliance with the requirements of applicable state law.

¢ Cascade’s full supply commitment to the Members is subject to water shortages,
Cascade’s ability to implement its Water Supply Plan, and each Member’s
audited independent supply. If Cascade cannot fully meet its Members’ needs
during a shortage, the Members share the shortage in accordance with Cascade’s
Shortage Management Plan.

» Cascade must provide for Supply System development to meet the needs of
additional water customers of Members, subject to consistency with applicable
state law, Cascade’s Water Supply Plan, orderly asset development, reasonable
cost and financing capacity.

In 2012, Cascade adopted the 2012 TRANSMISSION AND SUPPLY PLAN (“TSP”)? as
the Cascade Water Supply Plan required by the Joint Agreement. Under the TSP,
Cascade evaluated a wide range of water supply options to meet long-term needs,
including additional or expanded contracted supplies from existing sources within
the Central Puget Sound region, new surface water supplies, new ground water
supplies and reclaimed water. Under the preferred portfolio set forth in the TSP,
available supplies are expected to exceed Cascade’s water demand throughout the
50-year planning period.

One important component of Cascade’s portfolio is the contract with the City of
Seattle for delivery of water. The 2"* AMENDED AND RESTATED DECLINING BLOCK
WATER SUPPLY AGREEMENT BETWEEN THE CITY OF SEATTLE AND CASCADE WATER
ALLIANCE, dated July 15, 2013 (“Block Contract”)?, provides for a base block supply
of 30.3 MGD through 2023 that will be reduced in five-year increments to 24.3
MGD by 2046 and thereafter in annual increments until reaching 5.3 MGD in 2063,
with a right to purchase up to 5.3 starting in 2064. In addition, under Block
Contract, Seattle will make available a supplemental block through 2044.

Section 4.1.B. of the Block Contract anticipated that the City of Seattle and Cascade
might periodically change the location, hydraulic gradient and instantaneous flows




as each Cascade Point of Deliver (“POD”) by a Management Agreement.
MANAGEMENT AGREEMENT NO. 9 (attached) was entered into in May 2014 to amend
Exhibit II of the Block Contract. This revision updated information about the PODs
to each Member, the minimum hydraulic gradient upstream of the Seattle meter at
each POD, and the maximum flow that Seattle is willing to guarantee under the
Block Contract at cach POD. Anticipating that non-Members and non-parties to the
Block Contract, such as the Department of Health, might misunderstand the purpose
of the information, Seattle and Cascade added footnote 3 providing:

3. These minimum hydraulic gradients and maximum flows relate to
contractual conditions under the Agreement, but do not necessarily
reflect practical or operational limits at particular PODs.

While Seattle must only provide a contractual guarantee of a maximum flow at a
specific POD, the actual operation of a POD may actually exceed that maximum
flow. In other words, the limitation on Seattle’s obligation under the Block Contract
does not necessarily reflect actual operation. In addition, Seattle and Cascade
agreed to provide more flexibility within a Pipeline Segment and documented this
intention in footnote 4, which states:

4. Except as provided in Note 7 below, all or some of the maximum
flows allocated to each POD may be reallocated to another POD on the
same Pipeline Segment Number, including those PODs designated as
Backup Services. In that case, minimum hydraulic gradients are not
guaranteed.

For example, POD #58, #60 and #182 serve Bellevue and are all within Pipeline
Segment #3. The maximum flow may be reallocated between those three PODs.
If actual delivery constraints develop, Cascade will work with Seattle and the
Member to take the necessary actions (contract amendment or facility changes)
to resolve the issues.

Finally, Seattle’s contractual guarantee to Cascade does not act as a limit to
Cascade’s obligation to provide a full supply commitment to each of the current
Members. As described above, Cascade is obligated under the Joint Agreement
to provide water supply to the entire service area of each Member. Under the
preferred portfolio set forth in the TSP, available supplies are expected to exceed
Cascade’s water demand throughout the 50-year planning period.

[ trust that this explanation will be helpful to you.
Sincerely,

i 2

Chuck Clarke
Chief Executive Officer

Attachments: Block Contract and Management Agreement No.9
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2" AMENDED AND RESTATED
DECLINING BLOCK
WATER SUPPLY AGREEMENT BETWEEN
THE CITY OF SEATTLE
AND
THE CASCADE WATER ALLIANCE

This 2™ amendment to and restatement of the Declining Block Water Supply Agreement
between the City of Seattle, a municipal corporation ("Seattle"), and the Cascade Water Alliance,
a joint municipal utility services authority formed under authority of Chapter 39.106 RCW
("Cascade"), is dated and effective this /5™ day of _ Jy {y , 2013 (“Agreement™).

Whereas, Seattle is a regional water supplier currently providing service 10 numerous
water ntilities in King County, Washington; and

Whereas, the Cascade Water Alliance was formed for the purpose of providing water
supply to its Members; and

Whereas, in 2004, the Cascade Water Alliance and Seattle entered into a 50-year
Declining Block Water Supply Agreement, which was amended and restated in 2008; and

Whereas, in 2012, Cascade converted {rom a non-profit corporation formed under the
Interlocal Cooperation Act to a municipal corporation under the Joint Municipal Utility Services
Act, Chapter 39.106 RCW; and

Whereas. regional municipal water supply forecasts show a demand growing more slowly
than previously forecast over the next 50 years resulting in an opportunity to reconsider future
supply planning by both Parties; and

Whereas, after meeting the demands of its existing retail and wholesale customers,
Seattle has water supply available to sell for a defined period with minimal risk of triggering the
need for new supply development prior to 2060; and

Whereas, Cascade has determined that it can defer development of its Lake Tapps water
right by purchasing additional block water from Seattle for a defined period and using its
members’ independent supplies; and

Whereas, temporary sales of additional block water from Seattle 1o Cascade would bring
additional revenue into the Seattle system and allow Cascade to defer substantial capital
investment to develop its Lake Tapps water right into the future; and

Whereas, Cascade and Seattle desire to amend the 2008 Amended and Restated 50-year
Declining Block Supply Water Supply Agreement to restructure the supplemental block of water
through 2023, to extend the total block of water from 2024 through 2044 and to restructure the
declining block increments, all of which are mutually beneficial to the Parties and their
respective customers by maximizing existing resources and stabilizing rate paths; and

Page 1

2 Amended and Resiated
Declining Block Water Supply Agreement



Whereas, the Parties intend that this amendment to the Agreement continue the existing
structure as a declining block contract based on the expectation that Cascade will develop its
own independent supply and that Seattle will have no further obligation to provide additional
water to Cascade during or beyond the amended term of this Agreement.

Now therefore, Seattle and Cascade agree to the following terms and conditions for the
provision and purchase of a declining block water supply.

ARTICLE I - AGREEMENT

Seattle agrees to sell to Cascade and Cascade agrees te purchase from Seattle, according to the
terms of this Agreement, a wholesale supply of water and the transmission capacity suflicient to
deliver such water supply to Cascade.

The term of this Agrecment is January 1, 2004 through December 31, 2063.

Beginning January 2020, and again each January at S-year intervals, either Cascade or Seattle
may request consideration of further extension of the supply commitment. Neither Party is
obligated to agree to such discussion or any related extension or other amendment; and any
extension or amendment would be subject only to terms negotiated at the time of such written
amendment to this Agreement in accordance with Section 9.4.

Apart Irom the contract right to purchase water from Seattle under the terms of this Agreement,
neither Cascade nor any Cascade Member has any right or claim 1o the Seattle Water System, the
Cedar and Toll Rivers and to the Seattle Well Fields, or to any other water right or claim held by
Seattle. Likewise, Scattle shall have no right or claim to the Cascade Water Sysiem or to any
groundwater right or claim held by any Cascade Member, or to any future source of supply
developed by Cascade or by any of its Members. At the termination ol this Agrcement, Seattle
shall have no further obligation to supply Cascade or any Cascade Member with water, with the
exception of Cascade’s right to purchase up to 5.3 MGD as set {orth in Section 3.5.

ARTICLE 11 - DEFINITIONS

8 MGD Wholesale Water Supply. All or any portion of the 8 MGD Wholesale Water Supply as
that term 1s defined in the Amended and Restated Agreement for the Sale of Wholesale Water
between Cascade and the City of Tacoma, dated December 31, 2012, The Parties understand and
agree that the 4 MGD and 6 MGD Wholesale Water Supplies under that same agreement are not
covered by this Agreement as they would be wholesale sales by the City of Tacoma, not
Cascade.

Average Daily Demand ("ADD"). The amount of water supplied by the Seattle Water System to
Cascade in a calendar year divided by the number of days in that calendar year.

Base Block. The amount of water Seattle commits to supply Cascade beginning on January I,
2004 through the termination date of this Agreement, as specifically scheduled in Section 3.4 A,
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Cascade Block. The total amount of water Seattle commits to supply Cascade under this
Agreement, composed of the Base Block and the Supplemental Block, as more fully expressed in
Article 111

Cascade Member. A Member of Cascade as that term is defined in the Cascade Water Alliance
Joint Municipal Utility Services Agreement, dated March 28, 2012, as it may be amended from
time 1o time.

Cascade Points of Delivery. Seattle owned and operated specific metered delivery locations
serving Cascade Members as listed in Exhibit 11, at which Seattle provides a defined level of
service, beginning from the outlet from the supply pipeline to the end of the Seattle meter vault,
including the water meter and associated appurtenances.

Cascade Sub-regional System. Seattle owned and operated Transmission System assets serving
Cascade Members as listed in Exhibit VII.

Cascade Water System. Tangible and intangible assets owned or operated by Cascade useable in
connection with the provision of water supply.

Existing Supply System Facilities. Seattle owned and operated Supply System assets as listed in
Exhibit 1'V.

Existing Transmission System Facilities. Seattle owned and operated Transmission System
assets as listed in Exhibit V.

Firm Yield. The estimated amount of water that Seattle’s Supply System can provide according
to Seattle's supply reliability standard and expressed in annual average MGD. For purposes of
this Agreement, Seattle's Firm Yield is 171 MGD, unless modified pursuant to Section 3.2,

Full or Partial Requirements Customer Commodity Charge. The rate charged per 100 cubic feet
(ccf) to wholesale customers served under Full or Partial Requirements Contracts in accordance
with Seattle Municipal Code (SMC) 21.04.440.E.2, as it may be amended from time 1o {ime.

Management Agreement. A written agreement, pertaining to subjects authorized by this
Agreement, between the Director, Seattle Public Utilities, and the Chiet’ Executive Officer
(*CEQ™), Cascade Water Alliance.

MGD. Million gallons per day.

Party {ies). Seattle and/or Cascade, as well as their respective successors and assigns.
O
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Peak Month. The consecutive thirty- (30) day period during a calendar year in which Cascade
puts its maximum demand upon the Seattle Water System.

Peak Month Factor. Average Daily Demand multiplied by 1.69

Peak Scason. June I through September 30.

Peak Season Factor. Average Daily Demand multiplied by 1.35

Rate of Return on Investment. The average cost of debt of the Seattle water system plus 1.5
percent,

Seattle’s Service Area Boundary. Seatile’s then-current designated place of use of Seattle's
waler certificates, permits, claims or service area under Seattle’s approved water system plan at
the time of the sale in accordance with applicable state law.

Seattle Water System. All Seattle owned and operated water rights and claims and all Seattle
owned and operated facilitics, including the Seattle Existing Supply System Facilities as listed in
Exhibit 1V, the Seattle Existing Transmission System Facilities as listed in Exhibit V, Cascade
and other Sub-regional Facilities and Points of Delivery, together comprise the Seattle Water
System.

Sub-regional Facilities. Any facilities owned and operated by Seattle that are not identified as
Existing Supply System Facilities (Exhibit 1V), Existing Transmission System Facilities (Exhibit
V), or Cascade Sub-regional System (Exhibit VII).

Supplemental Block. The amount of water Seattle commits to supply Cascade beginning on
January 1, 2009 through December 31, 2044, as specifically scheduled in Section 3.4 B.

White River — Lake Tapps Reservoir Project. Cascade’s project to develop a new municipal
drinking water supply in the future from the White River and Lake Tapps under water rights
issued in 2010 under Permit Nos. $2-29920(A) and (B), $2-29934, R2-29935, and Claim No.
160822, as more particularly defined in Cascade’s approved Transmission and Supply Plan.

ARTICLE 111 - SUPPLY

3.1 A. Each calendar year from the effective date of this Agreement, Seattle shall make
available to Cascade the Base Block, according to the schedule set forth in Section 3.4 A.

B. Each calendar year commencing January 1, 2009 and terminating on December 31,
2044, Seattle shall make available to Cascade the Supplemental Block, according to the
schedule set forth in Section 3.4 B.

Page 4

2% Amended and Resloted
Declining Block Water Supply Agreement



3.2

3.4

In the event the Firm Yield of the Seattle Supply System is reduced, the Cascade Block will
be reduced in proportion to such reduction in Firm Yield only if the Firm Yield is reduced
by order of a State or Federal regulatory agency with appropriate jurisdiction or as the
resutt of updated climatic data utilized in the hydraulic model used to calculate Firm Yield,
unless the Parties mutually agree by Management Agreement to a different reduction or no
reduction to the Cascade Block if it is in each their best interests at the time. In the event of
any reduction to the Cascade Block, the Base and Supplemental Blocks will be reduced in
the same proportion, as appropriate. Cascade shall be notified of any potential change in
Firm Yield as far in advance as possible, but in no event jess than 180 days prior to the
effective date of an adjustment to Firm Yield that affects the Cascade Block.

Seattle will supply the Cascade Block during the Peak Season and Peak Month as follows

below and will be adjusted proportionately in relation to the decreases identified in Section

3.4

A. During the Peak Season. Secattle shall make available the Cascade Block multiplied by
the Peak Season Factor.

3. During the Peak Month, Scattle shall make available the Cascade Block multiplied by
the Peak Month Factor.

A. The Base Block shall be supplied in accordance with the following schedule:

1. Beginning January 1, 2004 through December 31, 2023, Seattle shall make
available to Cascade 30.3 MGD Average Daily Demand.

2. Beginning January 1, 2024 through December 31, 2029, Seattle shall make
available to Cascade 29.3 MGD Average Daily Demand.

3. Beginning January 1, 2030 through December 31, 2034, Seattle shall make
available 1o Cascade 26.8 MGD Average Daily Demand.

4. Beginning January 1, 2035 through December 31, 2045, Seattle shall make
available to Cascade 24.3 MGD Average Daily Demand.

5. Beginning January 1, 2046, Seattle shall make available to Cascade 23.3 MGD
Average Daily Demand, and on each January 1 thereafier through December 31,
2063, the amount will decline by 1 MGD Average Daily Demand until it
reaches5.3 MGD Average Daily Demand.

6. Beginning January 1, 2064, Seattle shall make available to Cascade up to 5.3
MGD Average Daily Demand in accordance with Section 3.5,

B. The Supplemental Block shall be supplied in accordance with the following schedule:
1. Beginning January 1, 2009 through December 31, 2023, Seattle shall make
available to Cascade 3.0 MGD Average Daily Demand.
2. Beginning January 1, 2024 through December 31, 2029, Seattle shall make
available to Cascade 4.0 MGD Average Daily Demand.
3. Beginning January 1, 2030 through December 31, 2034, Seattle shall make
available to Cascade 6.5 MGD Average Daily Demand.
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3.6

4.

Beginning January 1, 2035 through December 31, 2039 Seattle shall make

available to Cascade 9.0 MGD Average Daily Demand.

5.

Beginning January 1, 2040 through December 31, 2040 Seattle shall make

available to Cascade 7.0 MGD Average Daily Demand.

6.

Beginning January 1, 2041 through December 31, 2041 Seattle shall make

available to Cascade 5.0 MGD Average Daily Demand.

1.

Beginning January 1, 2042 through December 31, 2042 Seattle shall make

available to Cascade 3.0 MGD Average Daily Demand.

8.

Beginning January 1, 2043 through December 31, 2043 Seattle shall make

available to Cascade 2.0 MGD Average Daily Demand.

9.

Beginning January 1, 2044 through December 31, 2044 Seattle shall make

available to Cascade 1.0 MGD Average Daily Demand.

Beginning January 1, 2064, Cascade shall have the right to purchase up to 5.3 MGD for the
sole purpose of serving Cascade Members that cannot be economically served by any other
means than the Seattle Transmission System. The right to purchase up to 5.3 MGD shall be
exercised by Cascade by providing written notice to Seattle by December 31, 20062,
specifying the Block of water from zero to 5.3 MGD and the Cascade Members to be
served by that Block. If Cascade exercises this right, the parties shall enter into a separate
agreement.

A. All water supplied to Cascade under this Agreement is provided with the intent to serve
Cascade Members’ retail customers without limitation.

B. Cascade or Cascade Members may sell water supplied under this Agreement, or water
from their respective independent supplies offset by water supplied under this
Agreement, for wholesale purposes to non-Cascade Members only as follows:

1.

bo

(W%

For temporary emergency purposes under those specific emergency intertie

agreements identified in Exhibit L.

To wholesale customers of Cascade or a Cascade Member, as of January 31, 2013,

The parties will amend Exhibit | by Management Agreement by August 1, 2013 to
reflect all of the non-Cascade Members being served under this provision.

Within Seattle’s Service Area Boundary, except for then-current Seattle Wholesale

Customers, provided that: (a) Cascade obtains Seattle’s prior written consent; and
(b) an equivalent amount of the Base Block will be converted to Supplemental
Block and charged in accordance with Section 8.8 from the effective date of the
sale. Seattle’s consent may be subject to conditions Seattle deems reasonably
necessary to protect the Seattle Regional Water Supply System.  This provision
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will not apply to any wholesale sales authorized under other provisions of this
Section 3.6.

Qutside of Seatile’s Service Area Boundary, provided that: (a) Cascade provides
advance written notice to Seattle in a form mutually agreed by the Parties by
Management Agreement; and (b) an equivalent amount of the Base Block will be
converted to Supplemental Block and charged in accordance with Section 8.8 from
the effective date of the sale.

From the 8§ MGD Wholesale_ Water Supply from the City of Tacoma or water
supplies from Cascade’s White River - Lake Tapps Reservoir Project, except not 1o
then-current Seattle Wholesale Customers, provided that: (a) Cascade provides
advance written notice to Seattle in a form mutually agreed by the Parties by
Management Agreement; and (b) an equivalent amount of the Base Block will be
converted to Supplemental Block and charged in accordance with Section 8.8 from
the effective date of the sale.

To_then-current Seatile Wholesale Customers provided that: (a) Cascade obtains
Seattle’s prior written consent; and (b) the full amount of the Base Block will be
converted to Supplemental Block and charged in accordance with Section 8.8 from
the effective date of the sale. Seattle’s consent may be subject to conditions Seattle
deems reasonably necessary to protect the Seattle Regional Water Supply System.

Offsets. For the purposes of this Section 3.6 B, the Parties understand and agree that
any wholesale sales made by Cascade or a Cascade Member prior to the full
implementation and delivery of water supplies from Phase 2 of Cascade’s White
River — Lake Tapps Reservoir Project, as more particularly defined in Cascade’s
2012 Transmission and Supply Plan, are made with water supplied under this
Agreement or water from Cascade or Cascade Member’s respective independent
supplies offset by water supplied under this Agreement and that the applicable
provisions of this Section 3.6 B apply to such wholesale sales. Afier the full
implementation and delivery of water supplies from Phase 2 of Cascade’s White
River — Lake Tapps Reservoir Project, the Parties understand and agree that the
applicable provisions of this Section 3.6 B will apply unless Cascade demonstrates
and Seattle agrees that a particular wholesale sale by Cascade or a Cascade Member
is from surplus independent supplies without offset by water supplied under this
Agreement,

All water supplied under this Agreement must be used within Seattle’s Service Area
Boundary.

During the term of this Agreement, if a Seattle Wholesale Customer identified in Exhibit
11 becomes a Cascade Member, Seattle will release that customer from its obligations
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under its existing water supply contract with Seattle in accordance with the provisions of
such contract and the Supplemental Block will be increased by the allocated block of water
identified in Exhibit 1IT for that customer, with a corresponding proportional increase to
any adjustments or limitations to the Cascade Block under Sections 3.3, 3.4 and 3.14. If
that entity takes delivery of all or a portion of its water through a Sub-regional Facility,
Cascade and Seattle shall enter into a Management Agreement to include the costs of such
facility under this Agreement prior to increasing the Supplemental Block.

For the purpose of determining the consecutive 30-day period, which constitutes the Peak
Month, a daily average delivery may be calculated so long as meter readings occur no
fewer than 26 days apart. In such cases, daily average delivery shall be calculated by
dividing the total deliverics by the actual number of days between meter readings. Periods
less than 26 days shall not be applicable for determining the Peak Month.

Daily average delivery during the Peak Season may be calculated using meter readings
taken closest to June 1 and September 30 each year and dividing the total delivery during
such time by the actual number of days between meter readings. Periods less than 110 days
shall not be applicable for determining the Peak Season.

Average Daily Demand for a calendar year may be calculated by using the monthly meter
readings around the 20" of each month from February through December of that calendar
year plus a prorated amount for the number of days in January from the January meter read
in that calendar year plus a prorated amount for the number of days in December from the
January meter read in the following calendar year and dividing the total deliveries during
such time by the actual number of days in that calendar year. The year-end prorations used
to calculate ADD may be adjusted by Management Agreement based on changed meter
reading procedures.

Seattle shall endeavor to read the meters at all Cascade Points of Delivery on the same day.
In the event that meters at any Cascade Point of Delivery cannot be read on the same day,
all meter reads for that metering period shall be considered to occur on the day on which
the meters measuring the majority of the Cascade volume for that metering period were
read.

Normal operation of the water system includes the periodic shutdown of various facilities
for routinc maintenance, rehabilitation and replacement. Seattle and Cascade shall
cooperate in the timing of such activities. Cascade shall not use such activities as evidence
of the unavailability of supply or transmission services provided by Seattle under this
Agreement so long as Seattle proceeds in good faith to restore such facilities to service.

Nothing in this Agreement, including, but not limited to, any penalties for exceedance of
the Cascade Block, shall be construed to require Seattle to sell or deliver water in excess of
the following amounts:
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Total deliveries during a calendar year in the amount of the Cascade Block multiplied
by 365 days (366 in leap years);

Total deliveries during the Peak Season in the amount of the Cascade Block multiplied
by 165 days;

. Total deliveries during the Peak Month in the amount of the Cascade Block multiplied

by 51 days;

Total deliveries during any consecutive 30-day period from October 1 to May 30 in the
amount of the Cascade Block multiplied by 30 days;

Total deliveries during any consecutive 7-day period in the amount the Cascade Block
multiplied by 13 days;

Total deliveries within any one-day period in the amount of the Cascade Block
multiplied by 2 days.

Upon notice by Seattle of exceedance of these limits, Cascade must immediately reduce its
deliveries of Sealile water. Upon the failure of Cascade to reduce its demand, Scaltle may
install and operate devices that limit deliveries to Cascade lo these amounts, all at
Cascade’s expense.

ARTICLE 1V - TRANSMISSION

4.1

Fach calendar year during the term of this Agreement, Seattle shall sell to Cascade and
Cascade shall purchase from Seattle capacity in the Seattle Transmission System according
to the Tollowing terms and conditions:

A.

C.

Seattle shall provide capacity sufficient to supply the Cascade Block to Cascade at
Cascade Points of Delivery. Adjustments in the Cascade Block shall result in an
equivalent adjustment in Seattle’s Transmission capacity commitment. The specific
Cascade Points of Delivery that are to be adjusted and the adjustment for each Cascade
Point of Delivery shall be determined by Management Agreement so long as a
determination is made that there is no adverse impact on the overall Scattle Water
System.

Cascade Points of Delivery are specifically identified in Exhibit 1. The Parties may
amend the location, hydraulic gradient and instantaneous flows at each Cascade Point
of Delivery by Management Agreement.

Scattle shall supply water at the inlet side of cach Cascade Point of Delivery meter at a
hydraulic gradient no less than the minimum identified in Exhibit 11 provided that the
instantaneous flow does not to exceed that set forth in the same exhibit. Seattle may
change the minimum hydraulic gradient at any Cascade Point of Delivery once during
any fifteen-year period, provided that four years prior notice is given to Cascade.
Under emergency conditions or other unusual short-term operating situations Seattle
shall not be obligated to meet minimum hydraulic gradients.

Cascade may request changes to existing or additional Cascade Points of Delivery from
the Existing Transmission System Facilities, which Seattle may approve or reject at its
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sole discretion. Seattle shall establish the minimum hydraulic gradient for any new
Cascade Point of Delivery at its sole discretion, after consultation with Cascade. The
Parties may amend Exhibit II to reflect the changes in or additional Cascade Points of
Delivery under this section by Management Agreement.

E. No provision of this Agreement shall be construed to require Seattle to provide flows
greater than those identified in Exhibit 1. Upon notice by Seattle, Cascade shall
immediately reduce Cascade deliveries at a Cascade Point of Delivery to not more than
those identified in Exhibit II. In the event that Cascade is unwilling or unable to reduce
deliveries as required under this provision, Seattle may install and operate flow
restricting devices at non-compliant Cascade Points of Delivery, all at Cascade
expense.

Cascade is served. in part, by transmission facilitics referred to as the Cascade Sub-regional
System listed in Exhibit V1. The costs of operating, maintaining, repairing and replacing
these facilities shall be the responsibility of Cascade as outlined in Sections 8.6 and 8.7
below. The Parties may amend Exhibit VII by Management Agreement.

Nothing herein shall restrict Cascade's authority to construct an independent water
transmission system for its own water supply.

Cascade Members have intertics, listed in Exhibit I, with adjacent water utilities that are
non-Cascade members. The Parties may amend Exhibit | by Management Agreement. Any
existing agreements related to the billing and meter reading arrangements for these interties
are assumed as a partl of this Agreement. If new interconnectlions between Cascade or
Cascade Members and non-Cascade members require similar billing and meter reading
arrangements, such arrangements shall be defined in an agreement to be entered into by
Cascade, Seattle and the non-Cascade member.

A. Transmission Wheeling. Seattle, at its discretion, may make excess transmission
capacity available for a fee and under conditions it deems reasonable, for purposes of
wheeling other water supply between points within the Seattle Water System to Cascade or
others.

B. Interconnection/Intertie.

I. In the event Cascade requests an interconnection to the Seattle Water System to take
delivery of any other water supplied to Cascade under separate water supply contracts or
arrangements, Cascade shall, at its expense, be responsible for the design, engineering,
permitting and construction ot any and all infrastructure necessary to interconnect to the
Seattle Water System. Any interconnection to the Seattle Water System or intertie
between the Seattle Water System and another water supply system will be subject to
Seattle's review, approval and such conditions and requirements as Seattle and the other

Page 10

2™ Amended and Resiated
Declining Block Water Supply Agreement



water supply system owner may determine to be reasonably necessary in order to provide
and maintain the safe and efficient design, function, capacity, water quality, integrity and
reliability of their respective water supply systems.

2. Seattle may request that the interconnection allow for joint use for Seattle’s purposes
subject to mutually agreed upon terms.

ARTICLE V - WATER QUALITY

Seattle shall be responsible for water quality within the Seattle Water System, and it shall supply
water to Cascade, that meets or exceeds federal and state drinking water quality standards, as
those standards may change from time to time.

ARTICLE VI - CONSERVATION

Each Party is commitied to the principles of water conservation and each intends to achieve its
anticipated savings by implementing water conservation programs cither unilaterally or in
partnership with other agencies. Cascade understands and agrees that as an existing wholesale
customer of Seatile, this commitment includes good faith efforts in meeting the intent of Part 1,
Section B.1.5 of the Settlement Agreement between the Muckleshoot Indian Tribe and the
National Marine Fisheries Services and the City of Seattle (Civ. No. 03-3775JLR), by
implementing, through its own water conservation program(s), conservation measures that
provide comparable savings to those implemented by Seattle within the Seaule Retail
Distribution System.

ARTICLE VI1I - PLANNING AND SHORTAGE MANAGEMENT

7.1 Each Party recognizes its obligation to plan for water supply and distribution in compliance
with the Staie Department of Health water system planning regulations. Each Party shall
develop a water system plan for its service area and the Parties shall coordinate those
clements of overlapping responsibilities.

7.2 Cascade and Seattle shall coordinate the development, adoption and implementation of
their respective Water Shortage Management Plans. Before invoking its Water Shortage
Management Plan, the Parties shall communicate with each other concerning current and
projected water supply conditions.

.3 Seattle has negotiated agreements with federal agencies, state agencies and tribes for the
long term preservation and enhancement of watersheds and in-stream beneficial uses and
habitat. Such agreements have direct bearing on decisions to curtail the amount of water
available for municipal and industrial water supply in any given scason. Any water use
restrictions imposed under the terms of such agreements shall be bome proportionately by
Seattle, its other wholesale customers, and Cascade with respect only to the size of the
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Cascade Block at the time curtailment is required. In that event, the Base and
Supplemental Blocks will be reduced or restricted in the same proportion, as appropriate.

ARTICLE VIII - COST RECOVERY

8.1

The provisions of this Article shall apply to the establishment of fees and charges for water
supply and related services. The parties understand and agree that the cost allocation and
recovery provisions were specifically negotiated and based on specific consideration of the
circumstances of this extended and restructured declining block contract, including but not
limited 10 the limitations and restrictions applied in this Agreement, recognition of
protection against stranded costs in the Seattle Water System, and recognition of the
anticipated savings from Cascade’s deferred capital project expenditures.

For the purposes of allocating costs of water supply, there shall be two water supply cost
pools consisting of an existing Seattle water supply assets cost pool ("Existing Supply Cost
Pool") and a new Seattle water supply assets cost pool (the “New Supply Cost Pool™).

A. Existing Supply Cost Pool. The costs of infrastructure, including operation,
maintenance, repair and replacement of Existing Supply System Facilities listed in
Exhibit IV shall be included in the Existing Supply Cost Pool. The Parties may amend
Exhibit IV by Management Agreement.

B. New Supply Cost Pool. The costs of water supply resources developed in the future
("New Supply Resources") that expand the capacity of the Seattle Supply System,
including the costs of the Regional Conservation Program shall be included in the New
Supply Cost Pool. If any portion of a New Supply Resource project enhances
reliability of Existing Supply System Resources, the costs thereof may be allocated to
the Existing Supply Cost Pool by Management Agreement.

For purposes of determining the cost of the transmission of water to the Wholesale
Customers there shall be three transmission cost pools consisting of an existing
transmission cost pool ("Existing Transmission Cost Pool"), a new transmission cost pool
("New Transmission Cost Pool"), and a Cascade transmission cost pool (“Cascade Sub-
regional System Cost Pool™).

A. Existing Transmission Cost Pool. Costs to be allocated to the Existing Transmission
Cost Pool shall consist of the following: operation, maintenance, repairs and
replacements to the Existing Transmission System Facilities listed in Exhibit V and
may include costs related to Cascade Points of Delivery in accordance with this
Agreement or as mutually agreed by Management Agreement to address third party
claims arising from a Cascade Point of Delivery. Costs incurred for purposes of
transmission reliability may be included in the Existing Transmission Cost Pool by
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B.

Management Agreement. The Parties may amend Exhibit V by Management
Agreement.

New Transmission Cost Pool. The cost of new transmission facilities shall be included
in the New Transmission Cost Pool. A portion of the renewal, replacement or
modification of Existing Transmission System Facilities which create an expansion of
transmission capacity may be allocated to the New Transmission Cost Pool.

Cascade Sub-regional System Cost Pool. The costs of operating, maintaining, repairing
and replacing the Cascade Sub-Regional System facilities owned by Seartle and listed
in Exhibit VII shall be included in the Cascade Sub-regional System Cost Pool, in an
amount proportionate to the use of the facilities by Cascade, together with any other
costs Cascade and Seattle agree to include by Management Agreement. In the event
that Cascade ceases to receive water through one or more of the facilities in the
Cascade Sub-regional System, these facilities may be decommissioned at Seattle’s sole
discretion, and Cascade shall pay Seattle for the remaining Net Book Value of the
decommissioned facilities in an amount proportionate to the use of the facilities by
Cascade together with any decommissioning costs.

If" Seattle determines that changing the location of a Cascade Point of Delivery is
required for the improved operation of the Seattle Transmission System then such costs
shall be included in the Existing Transmission Cost Pool. Seattle shall notify Cascade
of any proposed changes to a Cascade Point of Delivery and consult with Cascade 1o
ensure minimal impact on the affected Cascade Member’s distribution system and
appropriate coordination of operation and construction activities.

The costs of operating, maintaining, repairing, replacing, rclocating, adding or
improving Cascade Points ol Delivery for any reason other than Section 8.4.A shall be
borne by Cascade, except 1o the extent that such costs are due to the negligence of
Seattle. Costs will be invoiced and due in 30 days upon receipt or as otherwise provided
for by Management Agreement as provided in Article X. Seattle shall notify Cascade of
any proposed improvements to a Cascade Point of Delivery and consult with Cascade
to ensure minimal impact on the affected Cascade Member’s distribution system and
appropriate coordination of operation and construction activities. Allocation of costs
related to third party claims arising from Cascade Points of’ Delivery may be handled
pursuant to a Management Agreement,

Seattle shall maintain a cost accounting system consistent with the provisions of this
Agreement and generally accepted accounting principles consistently applied in developing
the financial information for determining the costs of construction, replacement,
maintenance and operation of the facilities in each cost pool.
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A. Asset Accounts. An asset account shall be maintained for each facility and within that
account Seattle shall record the original cost of that facility plus betterments and less
retirements.

B. Depreciation. Facilities shall be depreciated according to Standard Water System Asset
Lives and a record of life-to-date depreciation shall be maintained for each facility. No
depreciation shall be recorded in the first calendar year of operation of facility. A full
year’s depreciation shall be recorded in every subsequent year.

C. Net Book Value. The net book value of any facility shall be its original cost plus
betterments and less retirements as recorded in its facility asset account, less life-to-date
depreciation.

8.6 Costs in each cost pool shall be calculated as follows:

A. Infrastructure Costs. Each cost pool shall include the infrastructure costs for its
respective facilities, calculated on a utility, cash or other basis depending upon the
{acility and the cost pool as set forth below.

1. Utility Basis. The utility basis shall be used to calculate the infrastructure costs for
all Existing Supply System Facilities, all Existing Transmission System Facilities,
and all Cascade Sub-Regional System facilities, as well as their replacements and
betterments. Under the utility basis, the infrastructure cost for a facility in any year
shall be the sum of (i) the annual depreciation expense recorded for that facility and
(ii) the product of the net book value of that facility and the Rate Of Return On
Investment. At Secattle's discretion, interest costs may be considered current
infrastructure costs during the construction of a facility. However, any such interest
costs must then be considered contributions in aid of construction, and not included
in the Net Book Value of the facility for purposes of calculating Utility Basis costs
in [uture years.

B. Operations Costs. The costs of operating the assets assigned to a cost pool shall be
included in the cost pool. The annual operations costs of a cost pool shall be the labor,
materials, equipment and other direct costs required for the operation and maintenance
of the facilities in that cost pool, together with any net profit or expense [rom the
disposition of facilities in that pool. Operations costs shall include the cost of general
and administrative overhead applied in a manner consistent with its application to
facilities construction projects.

I. Existing Supply Operations Costs. The Parties agree that an efficient way of
handling operations costs for the Existing Supply Cost Pool shall be as follows: The
Operations Cost base in the Existing Supply Cost Pool for the year 2001 shall be
$17,780,262.00. In each succeeding year, the amount from the previous year shall
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be adjusted by the percentage change in the total cost of all the supply cost centers
jdentified in Exhibit VI, as it may be updated from time to time by Management
Agreement, except that the increase in treatment operations costs caused by the first
tull year start-up of the Cedar Treatment Plant at Lake Youngs in or around 2005
shall not be included in the percentage adjustment. Any increase in Cedar
Treatment operations costs for the first full year of operation of the plant shall
instead be added directly to the Operations Cost total from the prior year as adjusted
by the index. For each year after the first full year of operation, increases in Cedar
Treatment operations costs shall be included in the adjustment index.

2. Existing Transmission Operations Costs. The Parties agree that an efficient way of’
handling operations costs for the Existing Transmission Cost Pool shall be as
follows: the Operations Costs base in the Existing Transmission Cost Pool for the
year 2001 shall be $4,531,931.00. In each succeeding year, the amount of these
costs from the previous year shall be adjusted by the percentage change in the tofal
cost of all the transmission cost centers identified in Exhibit VI, as it may be
updated from time to time by Management Agreement.

3. Cascade Sub-regional System Cost Pool Operating Costs. Cascade Sub-regional
System Cost Pool Operating Costs shall include: (i) the actual costs of operating the
facilities listed in Exhibit VII in proportion to the actual use of such facilities by
Cascade; (ii) the clectricity costs paid by Seaitle after the effective date of this
Agreement, in accordance with certain contracts effective on or before January I,
2002 identified in Exhibit I, for pump stations owned and operated by Cascade
Members and connected to the Tolt East Side Supply Line; and, (iii) any other costs
approved by Management Agreement shall be Cascade Sub-regional System Cost
Pool Operating Costs.

C. Disposition Costs, The costs of disposing of assets within a cost pool shall be included
in the cost pool. Net disposition costs shall be calculated as follows:

1. Disposition under the Utility Basis. The net book value of the facility, less any
sales, salvage, or other revenues derived from the disposition of that facility.

8.7 For the Base Block, the costs in cost pools shall be allocated to Cascade as follows:

A. Allocation of Existing Supply Cost Pool. Cascade shall pay one hundred two percent
(102%) of the product of the Base Block and the costs in the Existing Supply Cost Pool
divided by the Firm Yield. In the event the 171 MGD Firm Yield is modified
downward in accordance with Section 3.2 , this allocation formula will use the Base
Block, whether reduced or not, and the modified Firm Yield. In the event the 171
MGD Firm Yield is modified upward (with no change in the Base Block), this
allocation formula will continue to use the existing 171 MGD Firm Yield. The Parties
understand and agree the intent of this provision is that Cascade will pay a consistent
percentage of system costs regardless of modifications of Firm Yield unless the parties
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subsequently mutually agree to an alternative reduction to the Cascade Block pursuant
to Section 3.2.

B. Allocation of New Supply Cost Pool, Cascade shall pay none of the costs in the New
Supply Cost Pool.

C. Allocation of Existing Transmission Cost Pool. Cascade shall pay one hundred two
percent (102%) of the product of the Base Block and the costs in the Existing
Transmission Cost Pool divided by the Firm Yield. In the event the 171 MGD Firin
Yield is modified downward in accordance with Scction 3.2, this allocation formula
will use the Base Block, whether reduced or not, and the modified Firm Yield. In the
event the 171 MGD Firm Yield is modified upward (with no change in the Base
Block), this allocation formula will continue to use the existing 171 MGD Firm Yield.
The Parties understand and agree the intent of this provision is that Cascade will pay a
consistent percentage of system costs regardless of modifications of Firm Yicld unless
the parties subsequently mutually agree to an alternative reduction to the Cascade
Block pursuant to Section 3.2.

0. Allocation of New Transmission Cast Pool. Cascade shall pay none of the costs in the
New Transmission Cost Pool.

L. Allocation of the Cascade Sub-regional System Cost Pool. Cascade shall pay costs in
the Cascade Sub-regional System Cost Pool as follows:

1. 100% of the costs associated with all facilities listed in Exhibit VILA.

2. A proportionate share of those facilities listed in Exhibit VIL.B. based on flows of
Cascade Members. Costs will be allocated based on Peak 7 Day flows through each
segment. In the event that Peak 7 Day flow data is not available, Peak Month flows
may be substituted.

88  For the Supplemental Block. Cascade shall pay the then current Full or Partial
Requirements Customer Commodity Charge. The Full or Partial Requirements Customer
Commodity Charge shall be applied to the annual volume of the Supplemental Block allocated
by month in accordance with the schedule in Section 8.10 C. Seattle will provide Cascade 30
days’ advance notice of any proposed changes to the Full or Partial Requirements Customer
Commodity Charges. For months that include a rate change, the charge shall be prorated in
accordance with the effective date of the rate change.

8.9  Cascade shall pay the costs of penalties for exceeding the Cascade Block, as defined in
Section §.11 and any other costs requiring invoice by Seattle within 30 days of invoice by
Seattle. Overdue balances shall bear interest at the rate of 1% per month,

8.10  Cascade shall pay the annual costs allocated to Cascade in accordance with Section 8.7
for the Base Block and 8.8 for the Supplemental Block as follows:

A. Prospective Cost Estimate for the Base Block. Seattle may conduct a cost estimating

study to revise estimates of the annual costs allocable to Cascade for the Base Block
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upon 120 days notice to Cascade. Cascade shall pay Scattle for the Base Block
according to the estimated annual costs in such study, provided that not more than five
vears has elapsed from the time a study is conducted 1o the year in which the estimates
from that study are used. Each study shall estimate the annual costs for the Base Block
not less than the five following years.

Statement of Annual Costs. On or before October 1% of each year, Seattle shall provide
Cascade with its best, non-binding estimate of the annual costs for the Base and
Supplemental Blocks for the next year. On or before December 1% of each year, Seattle
shall notify Cascade of Cascade’s annual costs for the Base and Supplemental Blocks
for the next year. For the Base Block, such annual cost shall be the sum of the
prospective cost estimate determined in accordance with Section 8.10 A and the amount
of excess or deficit identified in the most recent cost audit performed in accordance
with Section 8.10 D. For the Supplemental Block, such annual cost shall be in
accordance with Section 8.8. In the event the Full or Partial Requirements Customer
Commodity Charges change during the ycar, Seattle will provide Cascade with an
updated cost estimate for the Supplemental Block for the remainder of that year.

Payment Distribution. On or before the last day of each month, Cascade shall pay
Seattle that portion of Cascade’s anrual cost for that year, calculated pursuant to
Section 8.10 B for the Base Block and Section 8.8 for the Supplemental Block,
according to the following schedule:

January 5%
February 5%
March 6%
April 6%

May 6%

June 12%
July 13%
August 15%
September 13%
October 7%
November 6%
December 6%

Overdue balances shall bear interest at the rate of 1% per month. In no event shall
Cascade be required to pay Seattle a monthly payment during a year until at least 30
days after Seattle provides Cascade with a statement of annual costs for that year, and
such payments shall not be considered overdue, until 30 days after such statement is
provided to Cascade.
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D. Cost Audit for the Base Block. No later than August 1 of each year, Seattle shall

(.

provide a statement of actual costs for the Base Block allocated to each cost pool and
other costs and revenues received during the prior year, which statement shall be
examined by an external auditor in an “agreed-procedures” engagement. [n addition.
Cascade may have the statement audited by an external auditor of its choice, solely at
Cascade’s expense. This statement shall clearly identify the amount by which
payments for the Base Block made by Cascade during the prior year were in excess of,
or insufficient to meet the actual costs allocable to Cascade for the Base Block for the
prior year. This surplus or deficit shall earn interest at the Rate of Return on
Investment, and shall be reduced in accordance with Section 8.10 B. No later than
December 31 of the year following the termination of the contract, any remaining
surplus or deficit balance shall be paid in cash by the Party owing the balance to the
party to whom the balance is owed.

Payment_from Gross Revenues. Cascade shall pay the Base Block and Supplemental
Block charges out of its gross revenues. Except for the Transition Payments in Section
8.10 G below, Cascade’s payments to Seattle pursuant to this Agreement and payments
otherwise required or provided for by this Agreement shall be maintenance and
operation expenses of Cascade, payable prior to and superior to any charge or lien of
any revenuc bond issued by Cascade that are payable from the revenues of Cascade.
Cascade shall establish rates and collect fees and charges for wholesale water service
sufficient to pay for the maintenance and operation of its Cascade Water System,
including payments to Seattle, and the principal and interest on any and all Cascade
revenue obligations that constitute a charge against the revenue of Cascade.

Emergency Surcharge. In the event of a catastrophe or other extraordinary condition
that requires emergency expenditures to maintain a sufficient water supply, Seaitle may
impose an emergency surcharge proportionately on all of its retail and wholesale
customers, including Cascade in order to pay for such expenditures.  Any such
emergency surcharge shall be presented to Cascade prior to adoption by Seattle. Seattle
shall consider Cascade's comments but shall nevertheless have the {ull authority to
adopt the charge.

Transition Payments. In consideration for entering into this 2™ Amended and Restated
Declining Block Water Supply Agreement, Cascade will pay to Seattle, three transition
payments of the following amounts and on the following schedule:

1. Payment of $5 million due on or before July 31, 2013
Payment of $12 million due on or before December 31, 2018
Payment of $5 million due on or before December 31, 2024

(3]

L%

Seattle will consider these transition payments as revenue to offset costs in the Existing
Supply Cost Pool allocated to the Full and Partial Requirements customer class under the
provisions of those contracts.
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8.11 A. Charges will be imposed for exceeding the Cascade Block for Annual Average Daily
Demand, Peak Month Factor and Peak Season Factor limitations, based on daily
averages measured according to Sections 3.9-3.11. These charges will be determined by
multiplying the appropriate multiplier(s) from the following tables times the then
current Full or Partial Requirements Customer Commodity Charge(s) for the period(s)
in which the exceedance occurred, the result multiplied by the full amount of the
exceedance over the applicable limit (in MGD) and then multiplied by the actual
number of days in the calendar year, 30 days for Peak Month or 122 days for Peak
Season, whichever is applicable.

For the first instance in any five-year period, the following multipliers will apply:

Multipliers for Charges for Water in Excess of Annual
Average Daily Demand, Peak Season and Peak Month
Block Limitations - First Instance in 5-Year Period

Category Oto1l >1to2 >2to3 >3 MGD
MGD MGD MGD

ADD 1.0 1.0 . 1 1.2

Month 1.0 {.0 9.1 16.7

Season 1.0 1.0 3.1 4.7

The multiplicers for the first 2 MGD in the tuble above reflect a buffer before penalty
charges begin, Cascade agrees not to plan or rely on this buffer as available firm
supply.

B. For any additional instances of water in excess of the average annual and peak supply
limitations in any five-year period, the following multipliers will apply.

Multipliers for Charges for Water in Excess of Annual
Average Daily Demand, Peak Season and Peak Month
Block Limitations - Additional Instances in 3-Year Period

Category 0tol >1to2 >2to3 >3 MGD
MGD MGD MGD

ADD 1.0 1.1 1.1 1.2

Month 1.5 9.1 9.1 16.7

Season 1.5 3L 3.1 4.7

C. In the event of a charge for exceeding the block occurs in more than one category in
either a single year or in multiple years during any consecutive five-year period, only
the category that results in the highest charge will be assessed.
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8.12 Except in the case of an emergency, the provisions of Section 8.11 shall be applied

reciprocally to Seattle to calculate credits to Cascade, should Seatile fail to deliver the
Cascade Block as required by this Agreement.

ARTICLE I1X - ADMINISTRATION

9.]

9.4

o
Lh

Seattle shall own and maintain appropriate metering devices to measure the water flowing
from the Seattle Water System to each Point of Delivery. At Cascade's request and sole
expense, Seattle will install and maintain equipment selected by Cascade and approved by
Seattle to transmil signals to recording equipment of Cascade or its Members (located
clsewhere) of the amount of water delivered, as measured by Seattle's meters.

2 Seaitle shall keep full and complete books of accounts for the Scattle Water System and

Seattle’s retail distribution system in compliance with current standards required by the
State Auditor. Cascade, at its own expense, may al any time audit Seattle’s book of
accounts using the services of a public accounting firm and Seattle shall make the books
and records of the Seattle Water System and Seattle’s retail distribution system available to
such auditors during reasonable business hours upon reasonable notice at the place where
such records are normally kept. Seattle shall provide adequate facilities; i.e., room and
workspace, so the audit can be performed. Seattle shall have reciprocal rights to audit
Cascade books and accounts.

This Agreement shall be interpreted according to the laws ol the State of Washington and
the venue for any litigation between the Parties concerning its terms shall be in the
Superior Court of King County at Seattle. The Parties shall be entitled to specific
performance of the terms of this Agreement.

This Agreement shall inure to the benefit of and be binding upon successors of interest and
assigns of the Partics. Neither this Agreement nor obligations to perform hereunder may
be voluntarily assigned by either Party without the other Party’s written consent, which
shall not be unreasonably withheld; provided however, that a change in Cascade's corporate
form to another form of organization authorized by Washington law, shall not be
considered an assignment. Seattle may not convey the Seattle Water System in its entirety
or any of its component parts used to meet the obligations of this Agreement without
providing for an assumption of this Agreement and the obligations contained herein by the
conveyee. The Parties do not intend to confer rights or benefits upon any third party. Only
a writing executed by the Parties may modify this Agreement.

All notices relating to this Agreement shall be sent to the following addresses, certified
mail, return receipt requested, unless the other Party is previously notified in writing of a
change in recipient or address:

To Seattle: To Cascade:
Director Chief Executive Officer
Seattle Public Utilitics Cascade Water Alliance
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9.0

9.7

9.8

9.9

700 Fifth Avenue, 49" FI. 520 112th Avenue NE, Suite 400
Seattle, WA 98104 Bellevue, WA 98004

If any provision of this Agreement or its application is determined by a court of law to be
illegal, invalid, or void without rendering performance of this Agreement impossible or
infeasible, then the Parties intend that the validity of the remaining provisions of this
Agreement or their application shall not be affected and shall continue in full force and
effect.

This Agreement is a contract for the purchase and sale of water and transmission services
related to that water and no provision hereof shall be construed to make the Parties partners
or joint ventures. Neither Party is the agent of the other nor shall either Party be held liable
for the acts of the other on a theory of agency or any other representative capacity.

In the cvent of default of any provision of this Agreement, the non-defaulting Party shall
issue written notice to the other Party setting forth the nature of the default. If the default is
for a monetary payment due hereunder, the defaulting Party shall have thirty (30) days to
cure the default. In the event of other defaults, the defaulting Party shall use its best efforts
to cure the default within nincty (90) days. If such default cannot be reasonably cured
within such ninety (90) day period, the defaulting party shall, upon written request prior to
the expiration of the ninety (90) day period be granted an additional sixty (60) days to cure
the default.

In the event of a default in payment by Cascade, Seattle shall have the right to
compensation from the constituent Cascade Members up to the proportionate share of each
Member’s use of the Cascade Block which shall be established by the most recent annual
report of Cascade Member’s proportionate use of the Cascade Block, which proportionate
use shall total 100 percent of the Cascade Block. Cascade’s annual proportionate use
report shall be completed and delivered to Seattle no later than March 31 of cach year.
Each Cascade Member must acknowledge and accept this individual, contingent liability to
Secattle in writing at the time that Cascade enters into this Agreement. Cascade shall
require those agencies that later join Cascade as a Cascade Member to convey such written
acknowledgment and acceptance to Seattle within one month of joining Cascade. Without
waiving any other remedies available under this Agreement or applicable law, should any
Cascade Member required to do so fail to convey such written acknowledgement and
acceptance, Seattle shall have the unilateral right, upon written notice to Cascade, to reduce
the Cascade Block by the amount allocated to such Cascade Member as set by Cascade’s
most recent annual proportionate use report, until such written acknowledgement and
acceptance is provided to Seattle.

ARTICLE X - TECHNICAL COMMITTEE

Technical Committees comprising of Seattle staff and other affected parties will address day to
day operational issues related to the Seattle Water System. Finance cost and rate issues will be
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addressed independently between the Director of Seattle Public Utilities and the CEO of Cascade
Water Alliance, or their respective designees as provided for in written notice to the other, Itis
recognized that daily operation of the Seattle Water System and implementation of this
Agreement may require direct communication and coordination between Seattle staff and the
staff of Cascade or Cascade Members and accommodation of Cascade’s insurers with respect to
claims. The Parties may establish any desired communication or coordination and claim
protocols by Management Agreement.

ARTICLE X1 - DISPUTE RESOLUTION

1.1 Cascade and Seattle shall make good faith efforts to resolve by informal discussion any
dispute arising under or in connection with this Agreement. If at any time a Party to a
dispute determines that such informal discussions will not result in a resolution, such Party
may initiate non-binding mediation of any dispute arising under or in connection with this
Agreement.  Within ten (10) days of receiving written notice of initiation of non-binding
mediation by one or both Parties, each Party shall designate in writing not more than five
{5) candidates it proposes 10 act as a non-binding mediator. The Parties shall within an
additional five (5) days select one of the mediators from either list to serve as mediator.
Should the Parties be unable to agree upon a mediator, a mediator shall be chosen from one
of the two lists by the presiding judge of the King County Superior Court at Seattle. Upon
selection of the mediator, the Parties shall use reasonable efforts to resolve the dispute
within thirty (30) days with the assistance of the mediator. The cost of mediation shall be
shared by Cascade and Seattle equally.

11.2 1f mediation fails to resolve the dispute within thirty (30) days of selection of the mediator,
the Parties may thereafter seek redress in court.

11.3 Pending the decision in any mediation or litigation process pursuant to this section, the
Parties to such process shall continue to fulfill their respective duties under this Agreement.

ARTICLE XII - UNFORESEEN AND UNAVOIDABLE EVENTS

12.1 The Parties recognize that unforeseen and unavoidable events may occur which would
require Seattle to act unilaterally for what it deems o be in the best interest of the general
public served by the Seattle Water System; including water shortages resulting from
drought circumstances and temporary reduction in water supply associated with turbidity
events. Upon the occurrence of an unforeseen or unavoidable event, Seattle shall, to the
extent practicable, treat its wholesale and retail customers equally and any curtailment of
supply shall be imposed proportionately among those customers. This authority to act
unilaterally carries with it a unilateral responsibility of Seattle to restore, expeditiously, the
Seattle Water System to its pre-emergency capability to supply the region.
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12.2 Upon occurrence of an unforeseen or unavoidable event that adversely impacts the Cascade
Water System, Cascade may request Seattle to temporarily modity or suspend operational
or supply provisions of this Agreement and Seattle shall make reasonable efforts to grant
such request. Cascade will act expeditiously to restore the Cascade Water System to its
pre-emergency capability.

12.3 The time periods for Seattle’s performance under any provisions of this Agreement shall be
extended for a reasonable period of time during which Seattle’s performance is prevented,
in good faith, due to fire, flood, drought, turbidity events, earthquake, lockouts, sirikes,
embargoes, acts of God, war and civil disobedience. If this provision is invoked, Seattle
agrees lo immediately take all reasonable steps to alleviate, cure, minimize or avoid the
cause preventing such performance.

ARTICLE XIIT - EXHIBITS

Exhibits I through V11 are attached hereto and are hereby incorporated by reference into the
Agreement as if set forth in full herein.

ARTICLE X1V - COMPLETE AGREEMENT

This Agreement, as amended and restated herein, represents the entire agreement between the
Parties concerning the subject matter hereof and will supercede Amended and Restated 50-Year
Declining Block Water Supply Agreement between the City of Seattle and the Cascade Water
Alliance, dated December 17, 2008 upon the effective date noted herein. This Agreement may
not be amended except as provided in Section 9.4,

THE CITY OF SEATTLE, a municipal corporation:

By: \7'0*1 " o L, E DATE: 1 ! S g! i3

DIRECTOR, SEWTTLE PUBLIC UTILITIES

THE CASCADE WATER ALLIANCE, a joint municipal utility services authority:

BY: W W DATE: #/2//R

CHIEF EXECUTIVE OFFICER
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REPLACED BY MANAGEMENT AGREEMENT NO. 7

EXHIBIT 1

Other Agreements

A. List of documents, commitments, adjustments, reductions, agreements, and/or written
approvals by Seattle regarding the supply, purchase and/or resale of water according to
Section 4.4 of this Agreement:

2.

Interties and associated agresments with other agencies as referenced in Section 4.4,

a)
b)
c)
d)
€)

f)
g)

Redmond/Union Hill Water Association Water Service Agreement

Redmond/Union Hill Water Association Agreement for Water System Interties
Redmond/Woodinville Water District Interlocal Agreement

Redmond/Woodinville Water District Agreement for Water System Interties
Redmond/Northeast Sammamish Water & Sewer District Agreement for Water System
Interties

Skyway / WD 125

Bellevue/Coal Creek

QOther pertinent Agreements:

a.

List of electric contracts for pump stations owned and operated by Cascade Members and
connected to the Tolt Eastside Supply Line according to Section 8.6.B.3 of this
Agreement:

1. Between the City of Bellevue and the City of Seattle, effective August 1983, pursuant
to Ordinance #111276 for SE 28" pumping station (50% / 50%) and N.E. 8™ pumping
station (Bellevue 60% / Seattle 40%)
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EXHIBIT 111

Block Allocations of Water by Individual SPU Wholesale Water Customers

Annual Peak Peak Peak Peak
Block Season Season Month Month
Water Utility {110%) Factor Block Factor Block
Bothell 1.77 1.35 2.39 1.69 2.99
Cedar River 3.05 1.35 4.11 1.69 5.15
Coal Creek 1.02 1.35 1.38 1.69 1.73
Duval] 0.73 1.35 0.98 1.69 1,23
Edmonds 0.00 1.35 0.00 1.69 0.00
Highline 6.02 1.35 8.12 1.69 10.17
Mercer Island 2.24 1.35 3.03 1.69 3.79
Northshore 6.36 1.35 8.58 1.69 10.75
| Olympic View 0.56 1.35 0.76 1.69 0.95
' Shoreline WD 1.96 1.35 2.64 1.69 3.31
Soos Creek 5.03 1.35 6.79 1.69 8.50
Woodinville 5.01 1.35 6.76 1,69 8.46
WD 20 2.60 1.35 3.50 1.69 4.39
wpD 45 0.33 1.35 0.45 1.69 0.56
WD 49 1.39 1.35 1.87 1.69 2.34
WD 85 0.00 1.35 0.00 1.69 0.00
WD 90 0.91 1.35 1.23 1.69 1.54
WD 119 0.46 1.35 0.62 1.69 0.78
WD 125 2,15 1.35 2.90 1.69 3.63
Existing Purveyor
| Totals 41.57 56.12 70.25
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EXHIBIT IV

Seattle Supply System Facilities

Cedar Souree

All roads, buildings, structures, water supply tacihities, recreational and educational
facilities, and fisheries enhancement and mitigation facilities located within or close to
the Cedar River Hydrographic Watershed boundary as defined by Seattle land ownership,
including the land itself, and any capitalized studies related to the above. Excepted are
facilities solely owned by Seattle City Light for the purpose of power generation.
Facilities shared by Seattle City Light and Seattle Public Utilities shall be part of the
Seattle Supply System only to the extent of SPU share or responsibility.

All facilities located within the Lake Youngs Reservation as defined by Seattle ownership
of the land except for conveyance facilities used to transport finished water during non-
emergency operation

All facilities located within the Lake Youngs Aqueduct, the Landsburg Tunnel, and the
[.ake Youngs Supply Lines right-of-way, including the right-of-way itself

Existing Morse Lake Floating Pump Stations

Tolt Source

All roads, buildings, structures, water supply facilities, recrcational and educational
tacilities, and fisheries enhancement and mitigation facilitics located within or close to
the South Fork Tolt River lHydrographic Watershed boundary as defined by Seattle land
ownership, including the land itself, and any capitalized studies related to the above.
Excepted are facilities solely owned by Seattle City Light for the purpose of power
generation. Facilities shared by Seattle City Light and Seattle Public Utilities shall be
part of the Seattle Supply System only to the extent of SPU share or responsibility.

lolt Treatment Facility

Seattle Wellfields

¢ Riverton Wells, including all pumping and treatment equipment, original yard piping, to
the connection to CRPLA4, and the low flow piping to Riverton Reservoir

¢ Boulevard Well, including all pumping and treatment equipment, and all piping up to the
connection to CRPL4

Other

¢ One Percent Conservation Program through December 31, 2003

¢ Commercial Incentive Program through December 31, 2003

» Commercial Toilet Retrofit Program through December 31, 2003

e Showerhead retrofit Program through December 31, 2003

» The Seaitle Forecasting Model (SEAFM Model)

o GIS Projects related to facilities identified herein as part of the Seattle Supply System
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EXHIBIT V

Seattle Transmission System Facilities

1. Pipelines

Tolt Pipeline No. 1 from the outlet of the Tolt Treatment Facility (TTF) to Lake Forest
Reservoir, including any transter and ancillary small diameter paralle! pipes (Nore:
Includes TPL1 and TPL2 between the Reg. Basin and TTF in Supply!j

Tolt Pipeline No. 2 (where constructed), including any transfer and ancillary small
diameter parallel pipes

Tolt Tieline

Tolt Eastside Supply Line (from TESS Junction to the intersection of SE 16" ST and
145" Place SE)

Tolt Eastside Line Extension ({from the intersection of SE 16" ST and 145" Place SF to
Eastside Reservoir)

I'he 540 head Pipeline from Maple Leaf Reservoir to Lake Forest Reservoir

Lake Youngs Bypass No. 4 from the outlet of each of the Cedar Treatment Facility
clearwells to Control Works

L.ake Youngs Bypass No. 5 from the outlet of each of the Cedar Treatment Facility
clearwells to the Lake Youngs Tunnel

The Lake Youngs Tunnel (from the original lake outlet to Control Works)

The Maple Leaf Pipeline (from the intersection of 18th Avenue E. and E. Prospect Street
to Maple Leaf Reservoir)

Cedar River Pipeline No. 1 from Control Works to the intersection of 18" Avenue E. and
E. Prospect Street

Cedar River Pipeline No. 2 from Control Works to the intersection of 12" Avenue E. and
E. Olive Street

Cedar River Pipeline No. 3 from Control Works to the intersection of 18" Avenue E. and
E. Prospect Street

30” intertie between Cedar River Pipelines 2 and 3 in east Olive Street

Cedar River Pipeline No. 4 from Control Works to the West Seattle Pipeline

Cedar Eastside Supply Line (from the Cedar Wye to the intersection of SE 16" St and
145" Place SE)

West Seattle Pipeline from Augusta Gatehouse to Cedar River Pipeline 4

The 8" Avenue S. Pipcline between S. 146" Street and S, 160" Street

The Bow Lake Pipeline (between 8" Avenue S. and CRPL 4, and as relocated outside
runways at Seatac Airport)

The Burien Feeder (in S. 146" Street between 8" Avenue S. and CRPL 4)

The Fairwood Line (between Fairwood Pump Station and Soos Reservoirs)

The 24-inch discharge pipeline of Lake Youngs Pump Station up to Soos Reservoirs

The 12-inch discharge pipeline of Lake Youngs Pump Station up to Soos Reservoirs

The 63() head pipeline between Lake Youngs Pump Station and the Cedar River WSD
pump station at the eastern boundary of the Lake Youngs Reservation
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2. Reservoirs, Tanks, and Standpipes, including overflow pipes, ali valves, appurtenances, and
disinfection facility located on the premises of each storage facility, unless otherwise noted
¢ Lake Forest Reservoir
» FEastside Reservoir
» Riverton Reservoir
o Maple Leaf Reservoir (excluding Roosevelt Way Pump Station and its suction and
discharge piping, Maple Leaf Tank and 520 zone piping, except where solely serving the
disinfection facility)
¢ Soos Reservoirs

3. Pump Stations, Major Valve Structures, and other Facilities
e TESS Junction Pump Station
« Lake HHills Pump Station
¢ Maplewood Pump Station
* Maple Leaf Pump Station
¢ Bothell Way Pump Station
* Fairwood Pump Station
» Lake Youngs Pump Station
¢ The Control Works
¢ Augusta Gatehouse
» [Eastgate Pump Station

4. Certain costs related to Cascade Points of Delivery

Cascade Points of Delivery are generally not considered part of the Existing Transmission
System Facilities, however, certain costs may be included in the Existing Transmission Cost
Pool as follows:

o The costs of existing meters, vaults and related equipment at all Cascade Points of
Delivery installed prior to 2004 1o the extent those costs were unamortized as of
December 31, 2003.

¢ Any costs related to Cascade Points of Delivery that are included in the Existing
Transmission Cost Pool in accordance with the Agreement.

The facilities include the appurtenances to the transmission lines including but not limited to
rights of way, linc valves, system meters and remote automation devices.
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EXHIBIT V1

Cost Centers Used for Operations Cost Indices

The following costs centers or successor cost centers that capture the direct costs of operation of Existing
Supply Facilities, Existing Transmission Facilities and the Regional Conservation Program shall be used
as the indices for operations cost in the Existing Supply Cost Pool, Existing Transmission Cost Pool and

for the Regional Conservation Program in the New Supply Cost Pool.

Supply
Program

Project

Project Name

Activity

Communications

Audit & Accounting
Watershed Management
Watershed Management
Watershed Management
Watershed Managemen
Watershed Management
Watershed Management
Watershed Management
Watershed Managemem
Witershed Management
Watershed Management
Watershed Management
Watershed Management
Watershed Management
Walershed Managenent
Watershed Management
Walershed Management
Watershed Management
Watershed Management
Watershed Management
Watershed Management
Watershed Management
Watershed Management
Wiatershed Management
Watershed Management
Watershed Management
Walershed Management
Watershed Management
Watershed Management
Watershed Management
Watershed Management
Watershed Management
Watershed Management
Watershed Management
Watershed Management
Watershed Management
Watershed Management

NI1203
N3303
N5401
N5401
N5401
N540)
N3401
N3401
N3401
N3403
N3403
N5403
NS404
N3404
N5404
N3404
N5405
N35405
N3405
N3406
N5406
N3406
N3400
N3407
N3407
N3408
N3408
N5409
N5§409
N5409
N3409
N3410
N3410
N5410
NS410
N5410
NS4
N5411

Communications Activity Group
Customer Audit

Program Management
Program Management
Program Management
Program Management
Program Management
Program Management
Program Management
Support Services

Support Services

Supporn Services

Watershed Protection
Watershed Protection
Watershed Protection
Watershed Protection

Facility Management

Facility Management

Facility Management
Watershed Road Maintenance
Watershed Road Maintenance
Watershed Road Maintenance
Watershed Road Mainienance
Watershed Operations Support
Watershed Operations Suppart
Water Quality & Hydrology
Water Quality & Hydrology
Public/Cultural Programs
Public/Cultural Programs
Public/Culiural Programs
Public/Cultural Programs
Wildlife & Fisheries Frograms
Wildlife & Fisheries Programs
Wildlife & Fisheries Programs
Wildlife & Fisheries Programs
Wildlife & Fisheries Programs
Resource Information Mgmt
Resource Information Mgmt

N120304 Purveyor Relations

N330303 Purveyor Audit

N540194 Departiment Support
N340195 General Expense
N540196 General Management

N340197 Training,
N340198 Safety
N540199 Personnel

N3540289 Capital Purchasc

N540301 Modified Duty

N540302 Procuring/Paying/Receiving
N540303 Vehicle Equipment Downtime
N3540401 Hydrological Data Collection

N540402 Fire Protection
N540403 Inspection
N3540404 Boundaries
N540501 WS Grounds
N340502 WS Buildings

NS540503 WS Facilities & Roads

N340601 Grade/Gravel/Ditching

N340602 Bridges/Streams Culvent
N540603 Roads/Row/Vegetation Cutling
N340604 Tolt Roads & Streams

N340701 Veh/Equipment Management
N340702 Veh/EquipfTool Repair

N540801 Water Quality Moniloring
NS40802 Hydrological Monitoring
NS40901 Recreation Planning

N540902 Management & Resecarch
N540903 Watershed Education

N540904 Watershed Public Information
N541001 Program Planning & Fvaluation
N541002 Interagency/Public Involvement
N341003 Ecological Monitoring & Research
N541004 Habitat & Specics [nventory
N341005 Habitat Enhancement/Restoration
N541101 Program Plan/Evaluation
N341102 Information Maintenance
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Watershed Management N5411 Resource Information Mgmi N341103 Information Services

Watershed Management N3412  Special Projects N541202 Silviculiure

Watershed Manageiment N5412 Special Prajects N541205 Land Exchanges/Acquisitions

Program Project Project Name Activity

Watershed Management N53413 Cedar HCP N341501 ASSESS OF EXPAND FOREST
STAND

Watershed Management N35413 Cedar HCP N341302 ASSESS EXPAND FOREST
ATTRIBUTE

Watershed Management N5415  Cedar HCP N5341503 AUGMENT FOREST HABITAT
INV

Watershed Management N3413 Cedar HCP N541504 LONG-TERM FOREST
HABITAT

Walershed Management NS4153  Cedar HCP N341505 OLD-GROWTH
CLASSIFICATION

Watershed Management N3415  Cedar HCP N341506 RIPARIAN RESTOR PROJECT
MONIT

Watershed Management NE41s Cedar HCP N541507 UPOLAND FOREST RESTOR
PROJMONT

Watershed Management N33 Cedar NCP N541515 GIS DATA COMPATIBILITY
STUDY

Watershed Management N53415 Cedar 1CP N341516 FOREST HABITAT MODEL ING

Watershed Management N3415  Cedar HOP N341517 SPECIE HABITAT RELATION
MODEIL

Watershed Managemen N3d16 Cedar HCP N341601 CRUCP GIS SUPPORT

Watershed Management NSd6  Cedar HCP N531603 CRHCP TECHNICAL SUPPORT

Watershed Management NS417  Cedar 11CP N341701 ROAD MAINTENANCE

Watershed Management NS Cedar HCP N3541801 EXPERIMENTAL STREAM
MONITORING

Witershed Management N5418 Cedur HCP N341802 LONG-TERM STREAN
MONITORING

Watershed Management N341§ Cedar HCP N5341803 AQUATIC RESTORATION
MONITORING

Watershed Management N3418  Cedar 1ICP N341804 BULL TROUT SURVEYS
(ADULT)

Watershed Management N5418  Cedar HCP N541805 BULL TROUT SPAWNING
SURVEY

Watershed Management N3418 Cedar HCP N541806 BULL TROUT FRYAUVENILE
SURVEY

Watershed Management N5418  Cedar NCP Riparian Zone Studies

Watershed Management N3418  Cedar HCP N341809 BULL TROUT STREAM
DISTRIBUTION

Witershed Management N5418  Cedar HCP N541810 BULL TROUT REDD
INUNDATION STU

Watershed Management N5418  Cedar HCP N541811 COMMON LOON MONITORING

Water Quality & Supply N35503 Water System Operations NS50301 Water Matagement

Water Quality & Supply N3503 Water System Operations N550302 Water System Control

Water Quality & Supply N3503  Water System Operations N350303 Anadromous Fishery Mg

Water Quality & Supply N35503 Water System Operations N550304 SCADA Management

Water Quality & Supply N3303  Water Svstem Operations N550305 Highline Well Field

Water Quality & Supply N5503 Water Sy stem Operations N550306 Morse Lake PS

Water Quality & Supply N3503  Waler System Operations NS50307-SAFETY PROCESS MGMT
COMPLIANCE

Water Qualify & Supply N5503 Water System Operations N330308-EPA RISK MGMT
COMPLIANCE

Water Quality & Supply N5504 Water Systiem Analysis N550401 Eng Analysis/Modeling

Water Quality & Supply N5504 W ater System Analysis N550402 Water Rights Mgm?
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Water Quality & Supply
Water Quality & Supply
Warter Quality & Supply
Water Quality & Supply
Water Quality & Supply
Program

N3504
N3503
N5505
N3505
N5306
Project

Water System Analysis
Surface Water Trtmnt Rule
Surface Water Trumnt Rule
Surface Water Trtmnt Rule
Total Coliform Rule Compl.
Project Name

N550403 DEMAND METERING
N550501 Monitoring, Reporting & Admin
N350502 Cholrination Facilities Q&M
50503 Watershed Management

50601 Monitoring, Reperting & Admin
Activity

N

wh

Water Quality & Supply
Water Quality & Supply
Water Quality & Supply
Water Quality & Supply
Water Quality & Supply
Water Quality & Supply
Water Quality & Supply
Water Quality & Supply
Water Quality & Supply
Water Quality & Supply
Water Cuality & Supply
Water Quality & Supply
Water Guality & Supply
Water Quality & Supply

Water Qualiyy & Supply
Water Quality & Supply
Water Quality & Supply

Water Quabty & Supply
Water Quality & Supply

Water Quality & Supply
Water Quuslity & Supply
Water Quality & Supply
Water Quality & Supply

Water Quality & Supply
Water Quatity & Supply

Water Quality & Supply
Water Quality & Supply
Resource Planning

NS5508
N3508
N5509
N3310
N3510
N5310
NASIO
NS5O
N3510
N5511
N3312

z E 7
Lo L L
hoth
»d Te) a2

LY LY
wotn

z

o

A
s LS

z
L
Tnin
non

P
"
T
n

N335
N551S
N335

Lead & Copper Rule Compl.
L.ead & Copper Rule Compl.
Fluoridation Program

Other Reg Comp/Monitoring
Other Reg Comp/Monitoring
Other Reg Comp/Monitoring
Other Reg Comp/Monitoring
Other Reg Comp™Monitoring
Other Reg CompMonitoring
Special Prajects

Cedar 1{CP

Cedar HCP

Cedar HCP

Cedar HCP

Cedar HCP
Cedar HCP
WO Monitoring

HCP Fisherics
HCP Fisheries
HCP Fisheries
HCP Fisheries
HCP Fisheries
HCP Fisheries

HCP Fisheries
HCP Fisheries
Tolt DBO

Tolt DBO
Water Resource & Habitat Issues

N530801 Monitoring, Reporting & Admin
N550802 Corrosion Trtmnt Facil O&M
N550901 Fluoridation Program Q&M
N551001 Otr Reg/Operational Analysis
N551002 Disinfection By-Product Rule
N351003 Limnology

N551005 WQ Lab

N351006 DW Reg Dev & App Research
N551007 Public Information/Notiflication
NSS4 LIMS & QA/QC

NS51201 INTERIM CHINOOK COHO
NS51301 HCP STREAMFLOW GAUGING
N5351302 SWITCHING CRITERIA STUDY
N551303 STEELHEAD REDD
MONITORING

N551304 CHINOOK STUDIES

Salmonid Studies

N531403 DRINKING WATER QUALITY
MONITOR

N551501 FRY CONDITION AT RELEASE
N351502 FRY MARKING &
EVALUATION

N351503 FRY TRAPPING & COUNTING
N551504 FISH HEALTH

N331505 SHORT-TERM FRY REARING
N351506 LAKE WASHINGTON
PLANKTON STUDY

NSS1508 ADULT SURVIVAL

DISTRIBUTION
N531509 PHENOTYPIC & GENETIC
STUDY

NS51601-CONTRACTOR PAYMENTS
N551603-MANAGEMENT COSTS
N560903-ESA
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Transmission
Program

Project

Activity

Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Waler Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Operation
Water Opetation

1% Program

Program

N6540
N6340
NG634]
N6341
N6i42
NG542
N6543
N6343
NGS43
N6343
N6343
N6543
N6543
N65343
ARER]
NG54
N6344
NO54S
NG540
NG546
NG547
NG4S
N6sS49
NO349
NG9
N634Y
N634Y

Project

N654001 Program Maintenance
N654002 Event Driven Repairs
N6354101 Program Maintenance
N654102 Event Driven Repairs
N654201 Program Maintenance
N654202 Event Driven Repairs
N654301 Grade/gravel roads - P
N654302 Grade/gravel roads - £
N6534303 Bridgesiculverts - P
N654304 Bridges/culvents - E
NG654305 Fencesfgates - P
NGS4306 Fences/gates - E
N654307 Mow ROW - P
NG54308 Mow ROW - E
NE54309 Mow Other

N654401 Program Maintenance
N654402 Event Driven Repairs
N654501 Casting Adjustments
N654601 Communications/Dispaich
N634602 Locating/Marking,
N634701 PAL/ROW/Facility
N654801 Shops/Fabrication
N654905 Toolsssmall equipment
N634906 Standy

N654907 Truck Inventory
N634908 Downtime - Job Related
N654909-DISASTER-EMERG
RESPONSE

Activity

Community Services

N5303

Project Name
WT - HeadworksStorage
WT - Headwork/Storage
W1 - Transmission Pipeline Maint
WT - Transmission Pipeline Mainl
WT - Value Op/Maint - Water Tran
WT - Value Op/Maint - Water Tran
WT - Grounds/Roads/ROW
WT - Grounds/Roads/ROW
WT - GroundsfRoads/ROW
WT - Grounds/Roads/ROW
W - Grounds/Roads/ROW
WT - Grounds/Roads/ROW
WT - Grounds/Roads/ROW
WT - Grounds/Roads/ROW
WT - Grounds/Roads/ROW
WT - Facility Maintenance
WT - Facility Maintenance
W - Castings
W - Customer Services
WT - Customer Services
WT - Damage by Others
WT - Transmission Shops
WT - General Expenses
W - General Expenses
W - General Expenses
W - General Expenses
W - General Expenses
Project Name
Resource Conservation

N330301 1% Conservation
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EXHIBIT VII

Cascade Sub-regional System

The facilities included in this Exhibit incorporate all appurtenances including but not limited io
rights of way, line valves, system meters, and remote automation devices.

A. Facilities used by Cascade:

e The NE 8" Street Feeder, from the Cedar Eastside Supply Line to the Bellevue pump station
near the intersection of 151" PL NE and NE 8" Street

¢ The Bel-Red Road Feeder, from the Cedar Eastside Supply Line to the Cascade Point of
Delivery in Bellevue at the intersection of Bel-Red Road and 132" Ave NE

e The NE 24™ Street Feeder, from the Cedar Eastside Supply Line to the Cascade Point of
Delivery in Bellevue near the intersection of NE 24" Street and 132™ Ave NE

B. Other Sub-regional Transmission Facilities used in part by Cascade:

«  SEGMENT | — Includes use by Bellevue, Coal Creek, Mercer Island, and Seattle and
consists of;
I, The portion of the of the original Mercer Island Pipeline from the tee off the Cedar
Eastside Supply Line in Factoria Boulevard SE to the west flange of the main line tee at
the east end of the 16-inch Mercer Slough Bridge Pipeline (30-inch).

o SEGMENT 2 - Includes use by Bellevue, Mercer Island, and Seattle and consists of:

1. The portion ol the ol the original Mercer Island Pipeline from the west flange of the main
line tee at the east end of the 16-inch Mercer Slough Bridge Pipeline to the west flange of
the 20-inch valve west of the Enatai service to Bellevue (30-inch).

2. The entire 16-inch Mercer Slough Bridge Pipeline (16-inch).

« SEGMENT 3 — Includes use by Tukwila and Seattle and consists of:
1. The 20-inch pipeline in West Marginal Way from the West Seattle Pipeline to South
Director Street.

Seattle may from time to time eliminate facilities from this list provided that it secures the
written consent of Cascade in the event that Cascade is served by a tap or meter installation on
the facility being eliminated. Seattle shall provide Cascade with 180 days prior written notice of
any proposed change.
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SEATTLE PUBLIC UTILITIES & CASCADE WATER ALLIANCE
MANAGEMENT AGREEMENT No. 7

REVISIONS TO EXHIBIT 1

This Management Agreement No. 7 is entered into pursuant to Sections 3.6 B and 4.4 of the 2™ Amended and
Restated Declining Block Water Supply Agreement between the City of Seattle (*“Seattle”) and the Cascade Water
Alliance ("Cascade™), dated July 2013 ("Agreement”).

Management Agreement

I

|8

5

Agre

The revised exhibit attached and incorporated herein as “Revised Exhibit I’ replaces the existing Exhibit I in
the Agreement in its entirety.

The Parties understand and agree that changes to any of the agreements listed in the Revised Exhibit 1 or new
agrecments involving supply, purchase or resale of water that Cascade or any Cascade Member enters into with
a non-Cascade Member during the term of the Agreement should be reviewed by the Parties to determine
which provision of 3.6 B applies to the situation and whether an update to the Revised Exhibit T by
Management Agreement is necessary. The Parties also understand and agree that this will include a review ol
new agreements, or existing agreements that may remain in effect, between Cascade or a Cascade Member and
a withdrawing Cascade Member at the time of the withdrawal in the event a current Cascade Member
withdraws its membership from Cascade. Cascade agrees that it will promptly notify and provide copies of
such agreements to Seattle as appropriate.

The Parties understand and agree that additional updates to the Revised Exhibit I may be required to address
the electric contracts for pump stations included in Section 3.a of the Revised Exhibit I, which the parties will
endeavor to complete by December 31, 2013.

el to:

Y b~ M (i helia

Ray Hoffman, Birector Date Chuck Clarke, CEO Date
Seattlc Public Utilities Cascade Water Alliance

Attachment: Revised Exhibit 1. dated July 11,2013



REVISED EXHIBIT 1
July 11,2013

2. Those agreements providing wholesale water supply to Non-Cascade Member wholesale
customers as of January 31, 2013 as referenced in Section 3.6 B.2:

a)

b)

d)

Bellevue to WD 1 (Yarrow Point)

@ NE 38" & 92™ Ave NE
@ NE 42™ & 92" Ave NE

Bellevue to KC WD 22 (Beaux Arts)’

(! 108" Ave SE & SE 28" St

City of Issaquah to Issaquah Highlands Community Assoc for the Grand Ridge Drive Water
Utility

(@ NE Harrison Dr & Grand Ridge Dr

Sammamish Plateau W&SD to Overdale Water Assoc’

@ $215 229™ Ave SE near SE 52" St

Other relevant Agreements as referenced in Section 4.4:

a)

List of electric contracts for pump stations owned and operated by Cascade Members and

connected to the Tolt Eastside Supply Line according to Section 8.6 B.3 of this Agreement:

1. Between the City of Bellevue and the City of Seattle, effective August 1983, pursuant to
Ordinance #111276 for SE 28" pumping station (50% / 50%) and N.E. 8" pumping station
(Bellevue 60% / Seattle 40%)

b) Sammamish Plateau W&SD to/from Northeast Sammamish W&SD?

@ 216" Ave NE & NE 17"
@ 1910 226™ Ave NL:

Redmond/Woodinville Water District Interlocal Agreement and 7 Amendments’

. Eastof 184" Ave NE

. Blakely Ridge (Trilogy)

177" Ave NE & 184" Ave NE
167" Ave NE & 172™ Ave NE
. Shadowbrook Phase [1

5. Redmond Assembly Plat

. East of 176" Ave NE
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REVISED EXBIBIT 1
July 11,2013

d) Skyway from Renton'®
@ 80™ Ave S & S 116" St

¢) Interlocal Agreement Implementing the Citly o’r Bellevue’s Partial
Assumption of the Coal Creek Utility District''

(e Hazelwood Ln

(@, SE 64" & 1ake Washington Blvd
@ 114" Ave SE

@ 119™ Ave SE

(e 123" Ave SE

@ Newcastle & 126™ Ave SE

@ Newcastle & 128" Ave SE

(w Coal Creek & SE 66™ ST

Notes:

" No agreement exists for this intertic connection. Cascade reported as emergency intertic,

* See Section 5 of the Agreement for Joint Operation of Water Storage Facilities.

* See Section 5 of the Agreement for Joint Lease, Construction and Operation of Water Storage and
Transmission Facilities, generally for wheeling.

4 Emergency purposes includes meeting peak demand. Any agreement for use for purposes other than
emergency under Section 4 of the Agreement not included here

* Fmergeney purposes, max quantity 2.7 MGD.

( ascade reported as seasonal supplemental supply.

Cascade reported that by resolution, converted from emergency supply Lo continuous wholesale supply
andmgD assumption of the Overdale service area expected within a year.

L ascade reported as continuous supply through “zero-net exchange”.

" Jnterlocal agreement establishes common service area boundary, provisions for District to supply water
to Redmond for certain service areas. and to determine on case by case basis which entity will serve
developments that straddle common service boundary line.

' See Section 4 and Exhibit B of Contract for Water Supply and Joint Storage and Transmission.
' See Section X1V of the Interlocal Agreement.







SEATTLE PUBLIC UTILITIES & CASCADE WATER ALLIANCE
MANAGEMENT AGREEMENT No. 9

REVISIONS TO EXHIBIT 11

This Management Agreement No. 9 is entered into pursuant to Section 4.1 of the 2" Amended and Restated Declining
Block Water Supply Agreement between the City of Seattle (“Seattle”) and the Cascade Water Alliance (“Cascade”),

dated July 15, 2013 (“Agreement”).

Management Agrecment

1. The revised exhibit attached and incorporated herein as “Revised Exhibit II” replaces the existing Exhibit I in
the Agreement in its entirety.

Agreed to:

S/22 /0
Date

Ray Hofftnan, Director Chuck Clarke, CEO
Seattle Public Utilities Cascade Water Alliance

Attachment: Revised Exhibit IT, dated March 27,2014



Exhibit II

CASCADE POINTS OF DELIVERY", MINIMUM HYDRAULIC GRADIENTS, AND
MAXIMUM FLOW RATES OF WATER SUPPLIED

MINIMUM | MAXIMOM FLOW
POINT OF DELIVERY (POD) HYDRAULIC | UPTO WHICH
. | GRADIENT HYDRAULIC
UPSTREAM OF GRADIENT IS
CASCADE SEATTLE o SEATTLE GUARANTEED
. MEMBER SEATTLE PIPELINE SEATTLE CASCADE MEMBERS CASCADE METER UNDER THE
SEATTLE METER LOCATION OPERATING STATION METER MEMBER b 80
SEGMENT SERVED (FEET NAVD-88 | AGREEMENT
DOWNSTREAM| NUMBER |TCOMENT g7 ) METER(S), N
OF POD Ny r'n! (gpm)
1320d Ave. NE & NE 113th Street Kirkland 74 ) 16" | Kirkiand, Redmond 12" 535 3,540
132nd Ave. NE & NE 85th Stroer Kirkland 75 1 16" Kirkland, Redmond None 535 4.890
140th Ave. NE & NE 70th Street © Kitland 7 2 120 Kirkland, Redmond 120 520 1,430
1 140t Ave. NE & 40th Strest Believue 65 2 10" Bellevue, Redmond 187 500 3,800
132nd Ave. NE a wo_.w& Road Bellevue 62 2 12" Bellevue 12" 470 4.200
I32nd Ave. NE az_uﬁsmﬁn Bellevue 63 2 10" Bellevue 3__% e 4ss i 3.900
Gwa ?a zm & NE 8th Street Bellevue 61 2 24 Bellevuc, Redmond 16" 460 3,000
145t P1, SE & SE 28h Street Bellevue 58 3 12" wn:uén 16" 470 m.é
14509 SE Newport Way Bellevue 60 3 10" Bellevue, Issaquzh 12° 525 ; 2,300
B e WO=0<_.~O g&:ﬂv-: o - :
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MINIMUM _ MAXIMUM FLOW
POINT OF DELIVERY (POD) HYDRAULIC | UPTOWHICH
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MEMBER | SEATTLE | pituE eparie CASCADE MEMBERS | CASCADE j A
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10.

Ngtes:
Al; Points of Delivery (PODs}) provide 2 wholesale ievel of service. Seattle bears no respons'bllity for retall service level obligations, such as fire flow or emergency backup.

This column is for informational Purposes only, i.e., there are no related terms or conditions under the Agreement. Cascade will be responsible for providing Seattle with updated Cascade
Member information from time to time.

These minimum hydraulic gradients and maximum flows relate to contractual conditions under the Agresment, but do not necessarily reflect practical or operational limits at particular PODs.

Except es provided in Note 7 below, all or some of the maximum flows allocated to each POD may be reallogated to another POD on the same Pipeline Segment Number, including those PODs
designated as Backup Services. In that case, minimum hydraulic gradients are not guaranteed.

Flow branches into two metered Bellevus pipelines downstream of Station 63.

The 12" Bellevue meter is located at 4112 161% Ave SE. The two 8" meters that each serve Issaquah and the Sammamish Plateau are located at 16104 SE Newport Way in a single meter vauit.

The maximum flow shown is the portion serving Bellevue via Coal Creek Utility District. All ora portion of this maximum flow may be reallocated fram this POD to other PODs on the same
Pipeline Segment Number, but additional flows from other PODs may not be reallacated to this POD.

When a Backup Service is the only POD on a Pipeline Segrment Number, the Cascade Member operating the Backup Service can re-allocate alt or portions of the maximum flows from other
PODs it operates to that Backup Service, regardiess of Pipeline Segment Number. In that case minimurn hydraulic gradients are not guaranteed.

The maximum fiow that can be shared between Stations 164 and 186 is 2,900 gpm.

The maximum flow that can be shared between Stations 165 and 185 Is 2,420 gom,
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City of  &™, MEMORANDUM

Bellevue & ’:V &

Date: June 12, 2015

To: Paul Bucich, P.E., Utilities Assistant Director, Engineering
Cc: Andrew Lee, P.E., Utilities Deputy Director

From: Douglas Lane, P.E.

Subject: South Cove Pressure Reducing Valve Station

Executive Summary

The intent of this memorandum is to document the existing Sammamish 270 pressure
zone (SA270) mode of operation, and propose a solution to mitigate low pressure and
fire flow. Installation of a new pressure reducing valve (PRV) station in the South Cove
area, coupled with a pressure increase in the western portion of the SA270, could
resolve most low pressure concerns under normal operation and improve fire flows in
both Bellevue and Issaquah. It would also enable the City of Issaquah to have full
control over the operation of Sammamish Reservoir following Issaquah’s assumption of
the South Cove water assets in 2016. Figure 1 shows a vicinity map.

Observations:

e The location of Sammamish Reservoir relative to water sources tends to limit
water turnover, and subsequently increase water age and chlorine degradation.

e The Sammamish Reservoir overflow elevation limits static pressure in SA270.

e Bellevue has implemented a control strategy to create more turnover in the
reservoir. A side effect of this strategy is even lower pressure in SA270.

e Within SA270, high points with less than 30 psi static pressure have been
identified in Issaquah and in Bellevue.

e Available fire flow over large areas of SA270 (in Bellevue and Issaquah) are
below the City’s standard of 1,000-gpm, due to the need to maintain 20-psi at the
high points with low static pressure.

Recommendations:

e Install a PRV station in the 12” water main at 4500 W Lake Sammamish Pkwy.

e Gradually increase pressure in SA270 from roughly 250 ft HGL up to 270 ft HGL.

e Prior to increasing pressure, evaluate associated risks (AC main breaks, saddle
failures, need to install individual PRVs, etc) and mitigate as appropriate.
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Current Operation

Sammamish Reservoir and SA270 are fed by gravity from Bellevue’s Lake Hills 520
pressure zone (LH520) and ultimately SPU’s Tolt Eastside Supply Line (TESSL)
through various PRVs and intermediate pressure zones. Figure 2 shows a partial
hydraulic profile of the existing local water system feeding SA270.

Figure 2: Partial Existing System Hydraulic Profile
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Due to the remote location of Sammamish Reservoir and its long, 12” inlet/outlet pipe,
low turnover and subsequently low chlorine residuals have been observed at the
reservoir. To induce more turnover, Bellevue uses telemetry controls at PRV station #65
to force fill/draw cycles in the reservoir.

PRV station #65 is the closest PRV station to South Cove. It is equipped with two PRVs
(8" and 3”), and a solenoid that controls the 8" PRV based on time of day and
Sammamish Reservoir level. When active, the 8” PRV fills Sammamish Reservoir.
When the 8” PRV is closed, system demands drain the reservoir. The 8” valve is set to
fully close automatically at approximately 6:00 a.m. to force the reservoir level to drop.
When the reservoir drops to the low-level setpoint (typically a depth of 22-feet or 246.5-
feet HGL,; but recently increased to 26-feet or 250.5-feet HGL) the 8" PRV opens and is
free to modulate at its setting (currently 27 psi, or 264 HGL).
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The current mode of operation, intended to mitigate low chlorine residuals, also causes
low pressures at multiple higher-elevation locations in SA270. Pressures are low due to
the low reservoir overflow elevation (259.5-feet), a buffer left at the top of the reservoir

to avoid overflows, and the necessary range of elevation to induce turnover (described

above). Figures 3 and 4 show observed static pressures at hydrant #108011 (913 170%™
PI SE in Bellevue) and hydrant #103805 (4402 W Lake Sammamish Pkwy in Issaquah)
during normal operating conditions. Customers near both locations use private booster

pumps due to inadequate service pressure.

Figure 3: Hydrant #108011 in Bellevue Figure 4: Hydrant #103805 in Issaquah
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Bellevue has a goal of providing a minimum 30-psi throughout the entire water
distribution system?!, and the Washington State Department of Health requires that at
least 30-psi be available for new construction?. The Utilities Department has a
performance measure to regularly report progress toward this goal.

Bellevue’s adopted Fire Flow Improvement Program policy stipulates “The Utility shall
implement a program with the objective of meeting a minimum standard fire flow of
1,000 gpm throughout the distribution system.” Additionally, the Utilities Department has
a performance measure to regularly report progress toward this goal. Although no
timeline has been established for meeting this criterion, the Utilities Department has
policy direction to make system improvements necessary to provide at least 1,000-gpm
available fire flow.

As a result of low static pressures (21-22 psi) at high points in SA270, available fire
flows are restricted throughout the zone, below 1,000-gpm in most locations, and as low
as about 300 gpm at 4334 West Lake Sammamish Pkwy SE. Available fire flow is the
hydrant flow that drops pressure to 20-psi at any location (Bellevue also applies a 10-
ft/s maximum velocity for design purposes).

12006 City of Bellevue Water Comprehensive Plan, Page 2-4.
2 Washington Administrative Code 246-290-230.
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Proposed Improvements

Figure 1 and Figure 5 show the potential physical location and revised SA270 hydraulic
profile with the proposed addition of a PRV station in South Cove. This improvement
coupled with a pressure increase in the west end of SA270 would mitigate low pressure
areas and improve fire flows throughout SA270. It would also enable the City of
Issaquah to have full control of Sammamish Reservoir water levels without the
assistance of Bellevue staff.

Figure 5: Partial Proposed System Hydraulic Profile
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Figure 6 shows a map of SA270 following installation of the proposed PRV Station and
increased settings at PRV stations #61, 65, 68, 71, 72 and 114.
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Figure 6: SA270 Modeled Pressure
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Table 1 (attached) and Figure 7 show available fire flows at each hydrant in SA270,
under existing conditions and following the proposed improvements. This analysis only
considers the 20-psi minimum, and not Bellevue’s 10-ft/s maximum velocity criterion,
which is used for design purposes but not for analyzing the fire flow performance
measure.

The proposed operating strategy would substantially improve fire flow availability in
SA270 south of SE 26™ Street, providing >1,000-gpm to nearly all customers in that
area. Fire flow availability near Weowna park in Bellevue would improve somewhat, but
would still be limited temporarily until the 67 AC main serving the vicinity is replaced
(tentatively proposed for 2017-2018).

Potential Impacts of Improvements

The proposed improvements and subsequent increase in SA270 static pressure would
increase some risks and possibly require ancillary costs associated with higher pressure.
These risks and costs should be understood prior to implementation of the proposed
strategy.

Increasing pressure could increase the likelihood of failure in existing asbestos cement
(AC) water mains. This increased risk is most significant for the 6” AC main along W
Lake Sammamish (from approximately SE 18™ St to NE 8™ St), due the high potential
consequence of failure at that location. A landslide and main break farther south
resulted in closure of W Lake Sammamish Pkwy for a period of months, as well as
private property damage and significant erosion.

Household plumbing is typically designed for up to 80-psi pressure. Individual PRVs
may be needed at some connections that have historically been below this threshold,
but would have 80+ psi following the proposed operational changes. Based on initial
modeling analysis, this could affect up to approximately 50-100 connections in Bellevue,
but only a marginal number in Issaquah, if any. This number would be reduced if it is
found that these customers already have individual PRVs, or if it is demonstrated that
the zone was actually operated at higher pressure in the past. A typical individual PRV
station could cost $500-$1,000 each, depending on site-specific circumstances.
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Figure 7: SA270 Modeled Fire Flow Availability
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Jurisdictional Control

The current control strategy requires modification of PRV settings in Bellevue to
regulate the water level in Sammamish Reservoir (in Issaquah) and the pressure at
South Cove (Issaquah) customer connections. After the proposed assumption of South
Cove infrastructure by the City of Issaquah, the existing controls would require Issaquah
to request action by Bellevue to implement any operational changes in South Cove.

If a PRV station is installed in South Cove, Issaquah would assume full control over
downstream pressure and level fluctuation in Sammamish Reservoir. This would enable
Issaquah to provide better customer service and avoid operational inefficiencies for
Bellevue staff.

Conclusions

It is recommended that a PRV station be installed in W Lake Sammamish Blvd and the
pressure in the western portion of SA270 be increased. These improvements would
mitigate known low pressure and fire flow problems, and provide Issaquah full control of
Sammamish Reservoir operation after assumption of South Cove water assets in 2016.
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Table 1: SA270 Available Fire Flow @ 20 psi Minimum?3

_ Currgnt _Propos_ed Improvement o
Hydrant# | Available Fire | Available Fire Municipality
Flow (gpm) Flow (gpm) (gpm)
101745 750 990 240 BELLEVUE
101933 1,200 1,510 310 BELLEVUE
101770 930 1,190 260 BELLEVUE
101746 670 890 220 BELLEVUE
101747 520 700 180 BELLEVUE
101958 850 4,690 3,840 BELLEVUE
101960 1,100 5,780 4,680 BELLEVUE
101953 1,810 6,500 4,690 BELLEVUE
101955 2,430 3,090 660 BELLEVUE
101772 840 2,620 1,780 BELLEVUE
101959 1,000 5,290 4,290 BELLEVUE
104843 830 4,120 3,290 BELLEVUE
101766 1,000 930 -70% BELLEVUE
101735 990 1,590 600 BELLEVUE
101728 930 1,290 360 BELLEVUE
101832 930 1,300 370 BELLEVUE
101709 830 3,920 3,090 BELLEVUE
101829 970 1,500 530 BELLEVUE
101732 770 3,440 2,670 BELLEVUE
101831 1,180 1,420 240 BELLEVUE
101777 720 3,280 2,560 BELLEVUE
101839 350 470 120 BELLEVUE
101840 370 510 140 BELLEVUE
108031 390 520 130 BELLEVUE
108005 450 600 150 BELLEVUE
108012 340 450 110 BELLEVUE
108023 390 520 130 BELLEVUE
108009 430 570 140 BELLEVUE
108011 320 430 110 BELLEVUE
104796 380 500 120 BELLEVUE
108048 520 3,250 2,730 BELLEVUE
108036 410 1,920 1,510 BELLEVUE
108067 390 1,770 1,380 BELLEVUE
108039 490 3,180 2,690 BELLEVUE

3 Analyzed without using Bellevue’s 10-ft/s maximum velocity design criterion.

4 Hydrant 101766 is limited by a critical node in the EG370 zone upstream of PRV #114
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Current

Proposed

Hydrant# | Available Fire | Available Fire Improvement Municipality
Flow (gpm) Flow (gpm) (gpm)

108042 460 3,120 2,660 BELLEVUE
.................... 108051 440 2,940 2,500 BELLEVUE
105311 430 2,180 1,750 BELLEVUE
108045 430 2,210 1,780 BELLEVUE
108068 400 1,810 1,410 BELLEVUE
108060 400 1,850 1,450 BELLEVUE
108062 400 1,870 1,470 BELLEVUE
108037 410 1,920 1,510 BELLEVUE
108032 410 1,980 1,570 BELLEVUE
108049 420 2,100 1,680 BELLEVUE
104140 420 2,150 1,730 BELLEVUE
104790 440 2,350 1,910 BELLEVUE
108038 440 2,380 1,940 BELLEVUE
108034 470 3,420 2,950 BELLEVUE
108010 440 2,330 1,890 BELLEVUE
104215 1,110 1,130 20 BELLEVUE
104214 1,230 1,240 10 BELLEVUE
103762 440 2,090 1,650 ISSAQUAH
103813 440 970 530 ISSAQUAH
103790 370 1,550 1,180 ISSAQUAH
103759 400 1,790 1,390 BELLEVUE
103784 420 2,390 1,970 ISSAQUAH
103783 380 990 610 ISSAQUAH
103812 410 2,010 1,600 BELLEVUE
103765 370 1,570 1,200 ISSAQUAH
103794 440 1,520 1,080 ISSAQUAH
103760 400 1,820 1,420 BELLEVUE
103761 390 1,740 1,350 BELLEVUE
103758 390 1,690 1,300 BELLEVUE
103781 380 1,650 1,270 ISSAQUAH
103763 390 1,620 1,230 ISSAQUAH
103789 370 1,530 1,160 ISSAQUAH
103786 390 1,660 1,270 ISSAQUAH
103788 380 1,590 1,210 ISSAQUAH
103827 430 2,410 1,980 ISSAQUAH
103771 420 2,380 1,960 ISSAQUAH
103921 450 2,120 1,670 ISSAQUAH
103815 440 2,610 2,170 ISSAQUAH
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Current

Proposed

Hydrant# | Available Fire | Available Fire Improvement Municipality
Flow (gpm) Flow (gpm) (gpm)

103793 430 2,480 2,050 ISSAQUAH
.................... 103800 430 2,480 2,050 ISSAQUAH
103804 430 2,500 2,070 ISSAQUAH
103803 390 2,230 1,840 ISSAQUAH
103798 440 2,540 2,100 ISSAQUAH
103797 440 1,480 1,040 ISSAQUAH
103835 450 2,590 2,140 ISSAQUAH
103834 440 2,530 2,090 ISSAQUAH
103829 440 2,540 2,100 ISSAQUAH
103846 450 2,620 2,170 ISSAQUAH
103837 450 2,610 2,160 ISSAQUAH
103839 440 2,540 2,100 ISSAQUAH
103840 450 2,560 2,110 ISSAQUAH
103891 480 2,800 2,320 ISSAQUAH
103893 490 2,860 2,370 ISSAQUAH
103882 460 2,740 2,280 ISSAQUAH
103871 440 2,660 2,220 ISSAQUAH
104300 480 2,800 2,320 ISSAQUAH
103868 460 2,700 2,240 ISSAQUAH
103873 480 2,790 2,310 ISSAQUAH
103869 460 2,710 2,250 ISSAQUAH
103870 470 2,760 2,290 ISSAQUAH
103791 450 2,610 2,160 ISSAQUAH
103778 450 2,620 2,170 ISSAQUAH
103779 450 2,620 2,170 ISSAQUAH
103777 460 2,650 2,190 ISSAQUAH
103764 480 2,790 2,310 ISSAQUAH
103875 460 2,690 2,230 ISSAQUAH
103865 460 2,710 2,250 ISSAQUAH
104129 460 2,710 2,250 ISSAQUAH
103830 460 2,680 2,220 ISSAQUAH
103867 450 2,680 2,230 ISSAQUAH
103879 450 2,630 2,180 ISSAQUAH
103811 450 2,660 2,210 ISSAQUAH
103866 480 2,790 2,310 ISSAQUAH
104124 500 2,910 2,410 ISSAQUAH
104135 490 2,890 2,400 ISSAQUAH
104137 510 2,950 2,440 ISSAQUAH
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Current

Proposed

Hydrant# | Available Fire | Available Fire Improvement Municipality
Flow (gpm) Flow (gpm) (gpm)

104133 500 2,890 2,390 ISSAQUAH
.................... 104444 940 4,620 3,680 ISSAQUAH
104145 500 2,750 2,250 ISSAQUAH
104130 1,110 1,070 -40 BELLEVUE
104121 1,060 1,160 100 BELLEVUE
104146 1,240 1,280 40 BELLEVUE
104136 510 1,760 1,250 ISSAQUAH
104132 510 2,680 2,170 ISSAQUAH
104900 510 2,400 1,890 ISSAQUAH
103881 450 2,050 1,600 ISSAQUAH
104125 480 2,800 2,320 ISSAQUAH
103805 250 890 640 ISSAQUAH
103795 430 2,450 2,020 ISSAQUAH
103769 410 1,980 1,570 BELLEVUE
100630 430 2,180 1,750 BELLEVUE
108050 410 1,980 1,570 BELLEVUE
108035 400 1,840 1,440 BELLEVUE
108043 400 1,830 1,430 BELLEVUE
101985 850 3,910 3,060 BELLEVUE
103818 390 1,740 1,350 ISSAQUAH
103843 450 2,600 2,150 ISSAQUAH
104127 470 2,750 2,280 ISSAQUAH
103841 440 2,530 2,090 ISSAQUAH
103780 450 2,640 2,190 ISSAQUAH
103877 460 2,690 2,230 ISSAQUAH
103842 450 2,600 2,150 ISSAQUAH
103772 1,240 1,260 20 BELLEVUE
103899 450 2,600 2,150 ISSAQUAH
104138 460 2,710 2,250 ISSAQUAH
104126 460 2,710 2,250 ISSAQUAH
103792 430 2,540 2,110 ISSAQUAH
103776 440 2,570 2,130 ISSAQUAH
103796 420 2,360 1,940 ISSAQUAH
101830 1,290 1,260 -30 BELLEVUE
104131 450 2,600 2,150 ISSAQUAH
103876 450 2,040 1,590 ISSAQUAH
108385 980 1,360 380 BELLEVUE
100858 420 2,340 1,920 ISSAQUAH
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Current

Proposed

Hydrant# | Available Fire | Available Fire Improvement Municipality
Flow (gpm) Flow (gpm) (gpm)

100755 410 2,320 1,910 ISSAQUAH
.................... 100341 410 2,280 1,870 ISSAQUAH
101765 580 3,450 2,870 BELLEVUE
103806 450 2,670 2,220 ISSAQUAH
103856 1,290 1,300 10 BELLEVUE
103767 1,410 1,420 10 BELLEVUE
103773 1,460 1,560 100 BELLEVUE
103770 1,270 1,770 500 BELLEVUE
101844 730 1,020 290 BELLEVUE
101841 430 600 170 BELLEVUE
101853 530 740 210 BELLEVUE
103880 450 2,640 2,190 ISSAQUAH
100912 420 2,400 1,980 ISSAQUAH
104178 420 2,450 2,030 ISSAQUAH
100961 960 1,320 360 BELLEVUE
422463 590 830 240 BELLEVUE
108046 490 3,100 2,610 BELLEVUE
101110 910 1,270 360 BELLEVUE
101782 950 1,320 370 BELLEVUE
103774 460 2,660 2,200 ISSAQUAH
103878 440 2,590 2,150 ISSAQUAH
103757 460 2,670 2,210 ISSAQUAH
104134 530 3,020 2,490 ISSAQUAH
104306 480 2,810 2,330 ISSAQUAH
104192 460 2,690 2,230 ISSAQUAH
104287 440 1,840 1,400 ISSAQUAH
103787 380 1,350 970 ISSAQUAH
108061 430 2,970 2,540 BELLEVUE
108047 430 2,200 1,770 BELLEVUE
100937 620 3,450 2,830 BELLEVUE
101743 650 3,260 2,610 BELLEVUE
101764 860 4,470 3,610 BELLEVUE
101734 940 4,930 3,990 BELLEVUE
370436 810 1,720 910 BELLEVUE
370448 810 1,500 690 BELLEVUE
370554 810 1,170 360 BELLEVUE
370605 760 1,020 260 BELLEVUE
103897 450 2,630 2,180 ISSAQUAH
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Current

Proposed

Hydrant# | Available Fire | Available Fire Improvement Municipality
Flow (gpm) Flow (gpm) (gpm)
435262 1,490 1,510 20 BELLEVUE
435305 1,570 1,560 -10 BELLEVUE
435314 1,500 1,490 -10 BELLEVUE
435344 1,410 1,410 0 BELLEVUE
435348 1,300 1,330 30 BELLEVUE
435363 1,270 1,300 30 BELLEVUE
435374 1,250 1,260 10 BELLEVUE
438338 760 1,060 300 BELLEVUE
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January 10, 2014

Mzr. Bill Heubach

Utlities Department/Engineering Division
City of Bellevue

450 110t Avenue NE

PO Box 90012

Bellevue, WA 98009-9012

Sent via:  US Mail and Email
Subject: Phase 3 — New Crossroads Pressure Zone Evaluation
Dear Bill:

This letter repott contains the results of hydraulic analyses performed for Phase 3 of RH2
Engineering, Inc.’s (RH2) evaluation of alternatives for increasing low service pressures in the
City of Bellevue’s (City) Crossroads area by creating a new pressure zone. These analyses wete
performed using a computer model of the City’s existing water system and were based on the
original analyses presented to you in our letter report dated September 13, 2012. This letter
report summarizes the results of the Phase 3 analyses and the operational conditions used in
the hydraulic model.

BACKGROUND

Customers in the Crossroads area of the City’s Lake Hills 520 Zone currently experience
service pressures below 40 pounds per square inch (psi). Under peak hour demand (PHD)
conditions, some service pressures may be reduced below the Washington State Department
of Health’s (DOH) minimum pressure standard of 30 psi. Phase 1 and 2 of this evaluation
utilized a model based on the City’s existing EPANET model to identify alternatives to
resolve the pressure deficiencies by creating a new Crossroads 560 Zone.

RH2 recently developed and calibrated a hydraulic model of the City’s East Operating Area
that was based on the City’s existing GIS mapping of the water system. The purpose of Phase
3 is to utilize the calibrated hydraulic water model to perform analyses to update improvement
Alternatives 2, 3, and 4 that were developed in Phase 2. Similar to the Phase 2 analyses critera,
the Phase 3 criteria were based on maintaining the existing fire flow in the Crossroads
commercial, office, and multi-family areas shown in Figure 1. However, in single-family areas
where the existing fire flow currently exceeds 2,000 gpm, the fire flow under the Phase 3
analyses may be reduced to 2,000 gallons per minute (gpm) following the completion of the
pressure zone convetsion. For Alternative 4, in the commercial, office, and multi-family areas
where the existing fire flow currently exceeds 3,500 gpm, the fire flow under the Phase 3
analyses may be reduced to 3,500 gpm following the completion of the pressure zone
conversion. The options for providing supply to the proposed 560 Zone are discussed in the

JADats\BELM 1 1-047\Crossroads PZ Eval\Letter to Heubach re Phase 3 Xrd PZ Eval.doc



Mr. Bill Heubach
January 10, 2014
Page 2

Phase 2 letter report and are unchanged for the Phase 3 analyses.

A portion of the City of Redmond’s (Redmond) water system is directly connected to and served by the City
of Bellevue’s system. The area of Redmond’s system that is served by the Lake Hills 520 Zone will be
affected by the pressure zone conversion. Improvements to resolve pressure and fire flow deficiencies in the
Redmond system were not evaluated in these analyses but should be addressed with Redmond in
subsequent phases of this project.

HYDRAULIC ANALYSES DESCRIPTION

The WatetGEMS hydraulic water model that was developed and calibrated for the LH520 Zone Hydraulic
Grade Increase Analysis was used to perform the analyses for Phase 3. The Phase 3 analyses were
petformed in accordance with the requirements of Washington State Administrative Code (WAC) Chapter
246-290, in which pressures shall be evaluated under PHD conditions, with the operational and equalizing
storage component of the reservoirs depleted. For fire flow analyses, the WAC requires the analyses be
petformed under maximum day demand (MDD) conditions, with the operational, equalizing, and fire flow
storage components of the reservoirs depleted. The required buildout equalizing and fire flow storage
volumes from Table 8-1b of the City’s 2006 Water Systerz Plan (WSP), along with operational reservoir levels
provided by the City, were used to estimate the water level for the storage facilities in the hydraulic model.
The WSP’s projected buildout demands were used in the analyses, which are estimated to increase by
1.5 percent from the projected year 2011 demands.

The available fire flow reported in the results for the fire flow analyses were based on a residual pressure of
20 psi in the water main adjacent to the hydrant and water velocities in the distribution system of 10 feet per
second (fps) or less. The maximum available derated fire flow computed in the analyses was limited to
5,500 gpm. This is based on the requirement stated in Table 4-7 of the WSP that for a flow greater than
5,500 gpm, ... the City should require onsite fire protection improvements...”

A summary of the hydraulic model operational conditions used in the analyses i1s shown in Table 1.
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Table 1— Hydraulic Analyses Operational Conditions

Description | PHD Pressure Analyses Fire Flow Analyses
East Operating Area Demand Buildout PHD (22,435 gpm) Buildout MDD (12,464 gpm)
Lake Hills North Reservoir 510.0ft 500.0 ft
Lake Hills South Reservoir 510.0 ft 500.0 ft
NE 40th Reservoir 395.2 ft 390.4 ft
Newport Reservoir 508.1 ft 505.5 ft
Parksite Reservoir 501.9 ft 496.6 ft
Sammamish Reservoir 247.7 ft 247.7 ft
Lake Hills BPS OFF OFF
NE 8th Inlet ON ON
NE 40th Inlet ON ON
SE 28th Inlet ON ON
Eastgate Inlet ON ON
161st Inlet ON ON
Pressure Reducing Stations Operating at Normal Setpoints Operating at Normal Setpoints

HYDRAULIC ANALYSES RESULTS

Existing System Analyses

The existing system pressure and fire flow analyses were run with the calibrated model to determine the
baseline level of service to customers in the Crosstoads area. As shown in Figure 2, under PHD conditions,
and according to the hydraulic model, a pottion of the Crossroads commercial district and the single-family
residential area east of 164" Avenue NE currently expetience pressures below the DOH minimum pressure
requitement of 30 psi. Compared to 30 psi, a more widespread area in this vicinity currently experiences
pressures below 45 psi. The existing available derated fire flow is shown in Figure 3 and ranges from less
than 1,000 gpm on small diameter dead-end mains to up to 5,500 gpm in some areas of the Crossroads
commercial district.

Alternative 2 Hydraulic Analyses

The proposed 560 Zone boundary for Alternative 2 was updated to encompass locations of the Lake Hills
520 Zone within the Bellevue city limits with existing pressures below 45 psi. The proposed Phase 3 560
Zone boundary for Alternative 2 is shown in Figure 4. The water main and other improvements identified
in Phase 2 for Alternative 2 were re-evaluated with the calibrated hydraulic model. The improvements were
selected to maintain the existing derated fire flow in commercial, office, and multi-family areas following the
completion of the pressure zone conversion. In single-family residential areas where the existing derated fire
flow currently exceeds 2,000 gpm, improvements were only identified to increase the fire flow to 2,000 gpm.
The improvements and resulting pressure identified for Alternative 2 under Phase 3 are shown in Figure 4
and summarized in Table 2.
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Proposed Improvement Alternative 2 Alternative3 |  Alternative 4
8" Water Main 7,700 ft 9,000 ft 9,400 ft
12" Water Main 31,900 ft 17,500 ft 11,200 ft
16" Water Main 5,000 ft 4,900 ft 4,500 ft
Total Water Main 44,600 ft 31,400 ft 25,100 ft
Zone Valves 26 23 23
Check Valves 2 2 2
PRV Stations 2 3 3
Individual Service PRVs 722 391 391

Page 4

As shown in Figure 4, the completion of the proposed Alternative 2 improvements resolves the existing
pressure deficiencies in the Crossroads area by increasing the system pressures to greater than 45 psi. Some
locations along pressure zone boundaries, for example along 156t Avenue NE from NE 15t Street to
Northup Way, will continue to have marginally low pressures. At these locations, however, parallel water
main in the higher pressure zone will provide sufficient pressures to setvices along these alignments. The
proposed 560 Zone will create some additional high pressure areas. Approximately 722 services under this
scenario will have static pressures in excess of 80 psi and may require individual pressure reducing valves.

The proposed Alternative 2 improvements will increase the available derated fire flow at most locations
within the Crossroads area. However, at several locations the proposed pressure zone conversion will
decrease the available fire flow below what is currently being provided by the water system as shown in
Figure 5. Within the commercial, office, and multi-family areas, the acceptable reduction in available
derated fire flow is limited to 100 gpm. Within the single-family areas, the reduction in available fire flow
exceeds 100 gpm in some areas. Where the reduction in available fire flow in single-family areas is greater
than 100 gpm, the available derated fire flow still exceeds 2,000 gpm with the Alternative 2 improvements,
which meets the intended criteria. Similar to the pressures along pressure zone boundaries, an inadequate
reduction in fire flow may be indicated along some pressure zone boundaries. However, the proposed
parallel water main along these alignments should provide the required fire flow in the adjacent pressure
zone. The available derated fire flow with the Alternative 2 improvements is shown in Figure 6.

Check valves were evaluated as a cost-effective alternative to additional water main at the proposed
520/560 Zone boundaty. The check valves would be normally closed but would provide emergency supply
to the proposed 560 Zone in the event that the hydraulic grade of the zone is suppressed to 520 feet or less.
To create the 560 Zone, the existing mains that cross the proposed zone boundary either need to be cut at
that location, or more likely, have a zone valve installed. Alternatively, a check valve could be installed that
would be more expensive than a zone valve. Providing check valves at all of these locations would result in
the fire flow availability in the 560 Zone being close to what is being provided by the existing system.
However, in the event of a fire in the 520 Zone, the check valve would remain closed, preventing 560 Zone
water from being conveyed to the fire, and therefore, reducing the fire flow availability in the 520 Zone,
specifically at nodes adjacent to the proposed 520/560 Zone boundary. With the reduction of available
derated fire flow limited in all land uses, the widespread use of check valves along the proposed 520/560
pressure zone boundary is not a viable alternative. Pressure reducing valve (PRV) stations with check valves
could be installed to allow flow in both directions, therefore minimizing the required water main
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mprovements. However, the number of PRV stations required would be excessive due to their proximity to
each other. This would also cause operational challenges.

Additional mmprovements within the Redmond system may be necessary to resolve the existing low
pressures and the reduction in available derated fire flow 1n the area of the Lake Hills 520 Zone outside of
the Bellevue City Limits. The impact of the Alternative 2 improvements on Redmond’s water system should
be discussed with Redmond in subsequent phases of this project.

Alternative 3 Hydraulic Analyses

The minimum pressure target was reduced to 40 psi to establish the proposed Phase 3 560 Zone boundary
for Alternative 3, as shown in Figure 7. The water main and other improvements identified in Phase 2 for
Alternative 3 were re-evaluated with the calibrated model. The improvements identified under Alternative 3
to increase service pressures to a minimum of 40 psi and to meet the same fire flow criteria as Alternative 2
are summarized in Table 2 and shown schematically in Figure 7.

The anticipated pressures following the completion of the Alternative 3 improvements are also shown in
Figure 7 and indicate that all pressure deficiencies in the Crossroads area will be resolved with the proposed
improvements. Approximately 391 services under this scenario will have static pressures in excess of 80 psi
and may require individual pressure reducing valves. The reduction in available derated fire flow with the
Alternative 3 improvements, shown in Figure 8, is limited to a maximum of 100 gpm in the commercial,
office, and multi-family areas near Crossroads. In the single-family areas where the reduction in the available
derated fire flow exceeds 100 gpm, the improvements will maintain a minimum fire flow of 2,000 gpm. The
available derated fire flow following the completion of the Alterative 3 improvements is shown in Figure 9.

As with Alternative 2, the Redmond system may require additional improvements to resolve the existing low
pressures and the reduction in available derated fire flow in the area of the Lake Hills 520 Zone outside of
the Bellevue city limits. The impact of the Alternative 3 improvements on Redmond’s water system should
be discussed with Redmond in subsequent phases of this project.

Alternative 4 Hydraulic Analyses

Similar to Alternative 3, the minimum pressure target for Alternative 4 was 40 pst. The improvements were
selected to maintain the existing derated fire flow following the completion of the pressure zone conversion.
However, in commercial, office, and multi-family areas where the existing derated fire flow currently
exceeds 3,500 gpm, improvements were only identified to increase the fire flow to 3,500 gpm. In single-
family residential areas where the existing derated fire flow currently exceeds 2,000 gpm, improvements
wete only identified to increase the fire flow to 2,000 gpm. The improvements identified under Alternative 4
to increase service pressures to a minimum of 40 psi are shown schematically in Figure 10. As shown in the
figure, the 560 Zone boundary for Alternative 4 is the same as the Alternative 3 boundary.

The anticipated pressures following the completion of the Alternative 4 improvements are also shown in
Figure 10 and indicate that all pressure deficiencies in the Crosstoads area will be resolved with the
proposed improvements. Approximately 391 services under this scenario will have static pressures in excess
of 80 psi and may require individual pressure reducing valves. The reduction in available derated fire flow
with the Alternative 4 improvements is shown in Figure 11 and the available derated fire flow is shown in
Figure 12.

As with Alternative 2 and 3, the Redmond system may require additional improvements to resolve the
existing low pressures and the reduction in available derated fire flow in the area of the Lake Hills 520 Zone
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outside of the Bellevue city limits. 'The impact of the Alternative 4 improvements on Redmond’s water
system should be discussed with Redmond in subsequent phases of this project.

COST ESTIMATE

A preliminary cost estimate for the proposed water main and supply improvements was developed based on
costs of similar, recently constructed projects around the Puget Sound area, and are presented in
2013 dollars. The cost estimates include the estimated construction cost of the proposed improvement and
indirect costs estimated at 35 percent of the construction cost for engineering preliminary design, final
design, and construction management services, permitting, legal, and administrative services. The
construction cost estimates include a 20 percent contingency and sales tax of 9.5 percent.

Water Main Alternatives

Construction cost estimates for water main improvements were determined from the water main unit costs
(i.e., costs per foot length) shown in Table 3. The unit costs for each water main size are based on estimates
of construction related improvements, such as materials and labor for water main installation, water services,
fire hydrants, fittings, valves, connections to the existing system, trench restoration, asphalt surface
restoration, and other work for a complete installation. The unit costs also include a contingency, sales tax,
and indirect costs such as engineering. The location of each of the proposed water mains was assessed to
determine the surface restoration and trench requirements, and this is reflected in the water main unit costs.
For example, a water main in 156 Avenue NE or NE. 8t Street would have a larger asphalt overlay than a
water main in a low volume residential street. The following is a list of overlay assumptions.

e 2-lane overlay

o 156t Avenue NE
148t Avenue NE
Northup Way
Bel-Red Road
NE 8th Street
NE 20th Street
NE 24t Street
NE 40t Street

OO0 0CO0O0O0OO0

e No overlay
0 Parking lots
0 Unimproved areas

e 1-lane overlay
0 All other locations
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Table 3— Water Main Unit Costs

Construction Cost
Water Main Diameter | Per Foot Length

8" Water Main $289-$336
12" Water Main $312-$358
16" Water Main $346-3397

The cost of other required improvements such as zone valves, check valves, PRV stations, and individual

service PRVs were estimated and included in the total costs of the three water main alternatives shown in
Table 4.

Table 4 — Water Main Alternative Cost Estimate

Alternative 2 Alternative 3 Alternative 4
Proposed Improvement Quantity Cost Quantity Cost Quantity Cost
8" Water Main 7,700 ft $ 3,262,680 9,000 ft $ 3,852,360 9,400 ft $ 4,043,520
12" Water Main 31,900 ft $14,771,970 17,500 ft $ 8,044,920 11,200 ft $ 5,211,000
16" Water Main 5,000 ft $ 2,672,865 4,900 fi $ 2,591,730 4,500 ft $ 2,404,890
Total Water Main 44,600 ft $ 20,707,515 31,400 ft $ 14,489,010 25,100 ft $ 11,659,410
Zone Valves 26 $ 284,521 23 $ 251,691 23 % 251,691
Check valves 2 $ 30642 . 2 3 30,642 2 3 30,642
PRV Stations 2 $ 65,661 3 $ 98,492 3 3 08,492
Individual Service PRVs 722 $ 473,704 391 $ 256,635 391 $ 256,535
]"ﬁala[ Cost $ 21,600,000 $ 15,200,000 $ 12,300,000

CONCLUSION

The results of the Phase 3 analyses indicate that significantly more water main improvements are necessary
to implement the pressure zone improvements than identified in the Phase 1 or 2 analyses. This is due to
the more accurate and detailed model that now represents the actual interconnectivity of the water mains at
intersections. It is the water main velocity at these intersections and the change in the flow direction from
the pressure zone conversion that is limiting the fire flow availability under the presented improvement
alternatives.

Alternatives 2 and 3 may be implemented to increase the service pressures above 45 and 40 psi, respectively,
and to maintain the existing level of fire flow service within the commercial, office, and multi-family land
uses of the Crossroads area. In single-family areas with more than 2,000 gpm of fire flow currently available,
a minimum fire flow of 2,000 gpm will be maintained in both alternatives. To increase the service pressures
to 40 psi and above, and allow a reduction in fire flow to 3,500 gpm within the commercial, office, and
multi-family land uses of the Crosstoads area, Alternative 4 may be implemented. Alternative 4 requires the
shortest total length of water main improvements.

As discussed in the Phase 2 letter report, a new 560 Zone booster pump station (BPS) or expansion of the
Lake Hills BPS to pump from the 520 Zone to the 560 Zone is required as part of the pressure zone
conversion. The capacity of the 560 Zone BPS can be reduced if the minimum contract head of the TESSL
at the NE 8t Inlet is increased to 520 feet, which would allow the 520 Zone to be constantly supplied by
gravity and the existing NE 8th Inlet BPS to pump to the proposed 560 Zone.
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If you have any questions regarding the analyses, please call me at (425) 951-5312. Thank you for the
opportunity to assist you with this project.

Sincerely,

RH2 ENGINEERING, INC.

Ty 7 (0

Tony V. Pardi, P.E.
President

VA A ST B>

Michele R. Campbell, P.E.
Project Manager

RMW/MRC/TVP/jq/ms

Enclosures:  Figutes 1 through 12
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Executive Summary

RESERVOIR SIZING AND STORAGE VOLUME ANALYSIS

ES.1 EXECUTIVE SUMMARY

The City of Bellevue (City) is updating its Water System Plan, which includes an updated
system analysis. As part of the system analysis update, the City is reviewing its storage
criteria and evaluating potential storage needs. The existing storage criteria were reviewed
and benchmarked to similar utilities both in- and out-of-state, which is documented in
Technical Memorandum (TM) 2A. Based on this review, the City updated its storage criteria
that were the basis for the reservoir sizing and storage volume analyses. The analyses
identified the required storage volumes in each pressure zone and evaluated whether
existing infrastructure could provide these required volumes. The latest reservoir
infrastructure data and updated demand projections were used for the analyses. Where
storage deficiencies have been identified, improvement options were recommended as
presented in this TM. This section summarizes the methodology and findings of the
analyses.

ES.1.1 Storage Components

The five components of storage required by the Washington State Department of Health
(DOH) were evaluated:

1. Operational Storage: Used for day-to-day operation of reservoir.

2. Equalizing Storage: Provide storage for peaking above the maximum day demand
(MDD).

3. Fire Storage: Required to deliver rate and duration of fire flows prescribed by local
fire protection authorities.

4. Emergency Storage: Supply system demands during a water supply emergency.

5. Dead Storage: Unusable volume at bottom of reservaoir.

Each storage component was evaluated separately as part of the storage analyses.

ES.1.2 Storage Criteria

The City updated its storage criteria to reflect the City’s current requirements and expected
level of service, which are presented in Table ES.1. The criteria meet or exceed the
regulatory requirements of Washington Administrative Code (WAC) 246-290 and the DOH
Water System Design standards. The criteria were based on DOH requirements, the
findings of an industry survey, which establish benchmarks to in-state and out-of-state
utilities, as well as City Staff input. The Industry survey found that the existing storage
criteria meet DOH criteria and was similar to other in-state utilities.
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Table ES.1  Storage Criteria
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Storage Type Criteria
Operational Per existing City operations
Equalizing 10 percent of the MDD for mixed land use;

25 percent of MDD in largely single-family
residential regions

Fire Suppression Highest fire flow in storage region.

Fire Suppression and Emergency storage are
maintained as separate volumes (stacked)

Emergency 200 gal/ERU
Dead Per hydraulic analysis

ES.1.3 Storage Regions

The City generally has the ability to move water between pressure zones within its three
Operating Areas. Based on this ability, the previous Water System Plans evaluated storage
assuming it was uniformly available to all pressure zones within each Operating Area.
However, a detailed review determined that transmission capacity limited the ability to move
storage between some pressure zones even within Operating Areas. Therefore, Storage
Regions, a new system unit reflecting pressure zones with shared access to storage, were
created so that storage requirements of these regions could be evaluated. The Storage
Regions are shown in Figure ES.1. The analysis of reservoir storage was conducted for
nine Storage Regions.

ES.1.4 Reservoir Sizing

Reservoir sizing or the required storage for each Storage Region was calculated based on
the criteria presented in the above section. Storage requirements were calculated for the 6-
year (2020), 10-year (2024), and 20-year (2034) planning years, which corresponds to
DOH's required Water System Plan planning period. The analysis considered each of the
five storage components. City staff, in conjunction with the Fire Marshal and Carollo,
collected and shared data to ensure the best available information was used for the storage
requirements.
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The storage requirements were compared to the existing storage volume to identify
projected storage excesses or deficiencies. The excesses or deficiencies for each Storage
Region in 2034 are presented in Table ES.2. Storage Regions in the West Operating Area
(Bellevue, Clyde Hill 500, and Pikes Peak) were identified as being deficient in 2034, while
the East Operating Area (Lake Hills and Rose Hill (Kirkland)) and South Operating Area
(South, Factoria, and Newport Hills (CCUD)) were identified as having excess storage in
2034. The storage needs for pressure zones (WD340, WD400, and RV300) in the West
Operating Area served directly from SPU were not evaluated.

Wheeled demands to Issaquah’s Lakemont Triangle and Montreux/Glacier Ridge areas
have been included in the analysis. Bellevue is responsible for providing storage for these
areas per agreement.

Table ES.2  Storage Excess or Deficiency in 2034 by Storage Region
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Storage Region Existing Storage Total Required Storage Excess or
(mg) @ (mg) Storage (mg) Deficiency (mg)
Bellevue 12.0 14.1 2.1

Clyde Hill 500 0.7 11 -0.4
Pikes Peak 0.8 1.2 -04
Lake Hills @ 13.30 10.8 2.5

Rose Hill 0.5@) 0.5 0.0
South @ 8.4 7.7 0.7
Factoria 2.3 2.2 0.1
Newport Hills 3.1 3.1 0.0
Total 41.1 40.7 0.4

Notes:

(1) SPU Only Storage Region does not have dedicated storage.

(2) Includes wheeled demands to Issaquah Lakemont Triangle and Montreux/Glacier Ridge areas.
Bellevue is responsible for providing storage for these areas per agreement.

(3) Rose Hill provides 1 MG of emergency storage to Lake Hills; see Sections 4.2.4 and 4.2.5.

ES.1.5 Storage Analysis and Recommended Improvement Options

The detailed storage analysis was conducted to better understand the storage requirements
and deficiencies. The analysis considered major contributing factors to aid in identifying
possible improvements. Improvement options were recommended where storage
deficiencies were identified, which are summarized in Table ES.3. Multiple options were
provided to resolve deficiencies to allow flexibility in implementation. Improvements should
be combined with other City needs, when possible, to reduce overall Capital Investment
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Program costs. The implementation of these improvements will provide sufficient storage to
meet the City’s needs through the planning period.

For new reservoirs, a reservoir siting study is recommended to determine the preferred
location and size of the new reservoir. Dead storage and site-specific operational
requirements may increase the new reservoir volume beyond what is stated in this TM.

In addition to the storage improvements, additional hydraulic modeling recommended to
support the analyses presented in this TM. The City may benefit from the following:

. Confirm the transmission capacity to convey fire flows between pressure zones in a
given Storage Region, especially where reservoirs are being rehabilitated, replaced,

or abandoned.

° Evaluate hydraulics between Storage Regions to ensure adequate transmission
capacity during peak demand periods and during emergencies.

Table ES.3

Recommended Storage Improvement Options

Reservoir Sizing And Storage Volume Analysis

City of Bellevue

Storage Region Option 1

Option 2

Construct or make

Bellevue Storage available 2.5 mg of

Transmission improvements to

. o AND/OR utilize excess volume in Lake Hills
Region additional storage .
Storage Region
volume

Clvde Hill 500 Clyde Hill Pump Station Clyde Hill Pump Station
Sto);a e Region Improvements touse ~ AND/OR Improvements to use storage from

9 9 Dead Storage Bellevue Storage Region
Pikes Peak Replace existing 1.0 mg Improvements to Cherry Crest PS

reservoir with new 1.25 OR to use storage from Bellevue

Storage Region )
mg reservoir

Storage Region

Review upon
completion of inlet
capacity evaluation

SPU Only
Storage Region
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1.0 INTRODUCTION

The City of Bellevue (City) is updating its Water System Plan, which includes an updated
system analysis. As part of the system analysis update, the City is reviewing its minimum
storage criteria and evaluating potential storage needs. Prior to the analysis, the City
reviewed and updated its storage criteria, which provide the basis for the reservoir sizing
and storage volume analyses. The analyses used the latest reservoir infrastructure data
and updated demand projections from the current Water System Plan update. This
technical memorandum (TM) identifies the minimum required storage volumes and
evaluates whether existing infrastructure can provide this required volume. Where storage
deficiencies have been identified, improvements were recommended.

2.0 STORAGE REGIONS

The City generally has the ability to move water between pressure zones within its three
Operating Areas. Based on this ability, the previous Water System Plans evaluated storage
assuming it was uniformly available to all pressure zones within each Operating Area.
However, a detailed review determined that transmission capacity limits the ability to move
storage between some pressure zones even with Operating Areas. Therefore, Storage
Regions, a new system unit reflecting access to storage, were created so that storage
requirements of these regions could be evaluated. The Storage Regions are shown in
Figure 1. The analysis of reservoir storage was conducted for nine Storage Regions.

All storage reservoirs within a given Storage Region are able to provide water throughout
the entire Storage Region. Therefore, the storage within a Storage Region was treated as a
single volume, as presented in Table 1. This value reflects the total volume of the reservoirs
in the Storage Region, referred to as nominal storage. Unavailable storage volume is
accounted for in the City’s storage criteria. As discussed in the Existing System Chapter of
the current Water Plan Update, the nominal storage volume of the Pikes Peak and Factoria
reservoirs hold less than the total reservoir volume due to seismic constraints.

The City’s ability to move storage between pressure zones often requires the use of a pump
station. A separate analysis was conducted by the City to identify deficiencies and
improvements for pump stations. The storage analysis assumes sufficient pump capacity
will be available to move water between pressure zones, except where noted.
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Table 1

Storage Region Pressure Zones and Reservoirs
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Operating Storage Pressure Existing
Area Region Zones Reservoirs Storage (mg)
West Bellevue BV400, BF220, Clyde Hill 390, 12.0
CL335, EN300, Cherry Crest,
HP250, KC300, Woodridge, Clyde
MB252, MD230, Hill 335 Round,
NS200, WD450, Clyde Hill 335
YB300, and Square, and
YP220 Meydenbauer
Clyde Hill 500 CL500 Clyde Hill 465 0.72
Pikes Peak PP550, PP600, & Pikes Peak 0.76
PP670
East Lake Hills LH520, CO380, Newport, Parksite, 14.9
C0440, EG300, NE 40th,
EG370, EG400, Crossroads North,
EG440, FA460, and Crossroads
KC450, LH380, South
LH435, RM330,
RM400, SH450,
and SA270
Rose Hill RH545 Kirkland 1.50
South South SS850, CM1000, Forest Hills, 8.45
CM1150, Cougar Mountain
CM1300, 1, Somerset 2,
CM1465, Cougar Mountain
CM1575, 2, Cougar
EG590E, Mountain 3,
EG590W, EG630, Cougar Mountain
FH1100, FH465, 3A, Horizon View
HV1080, HV1115, 1, Horizon View 2,
HV1175E, Horizon View 3,
HV1175W, and Horizon View
HV1175H, HV700, 3A
HV940, SS1000,
SS550, SS700,
SS940, SU1060,
SuU1100, and
SU1350
Factoria FA293 Factoria 2.28
Newport Hills NH320, NH380, CCUD 440 3.05
NH470, & NH580 Reservoir, CCUD
1MG 580
Reservoir, CCUD
2.5 MG 580
Reservoir
SPU Only RV300, WD340, & None 0.00

WD400
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3.0

STORAGE CRITERIA

The presented storage criteria were reviewed and updated through a detailed investigation
that is documented in TM2A — Storage Criteria provided in Appendix A. The storage criteria
were updated based on the best available data, to address potential water supply
disruptions, and to meet benchmarks from comparable utilities on a regional and national
basis. The resulting storage criteria are presented in Table 2 and meet or exceed the
regulatory requirements of Washington Administrative Code (WAC) 246-290 and the DOH
Water System Design standards.

The resulting criteria considers each of the five DOH required components of storage:

1.

2
3
4.
5

Operational Storage.
Equalizing Storage.
Fire Storage.
Emergency Storage.

Dead Storage.

Additional details for each storage component are presented below.

Table 2 City’s Storage Criteria

Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Storage Type Criteria
Operational Per existing City operations
Equalizing 10 percent of the MDD for mixed land use;

25 percent of MDD in largely single-family
residential regions

Fire Suppression Highest fire flow in storage region.

Fire Suppression and Emergency storage are
maintained as separate volumes (stacked)

Emergency 200 gal/ERU @

Dead Per hydraulic analysis

Note:

(1) ERU = Equivalent Residential Unit
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3.1 Operational Storage

Operational Storage is the volume of the reservoir devoted to supplying the water system
while, under normal operating conditions, the sources of supply are in “off” status” (WAC
246-290-010). For the City, most sources are operated continuously without an “off status”;
therefore, the City previously did not consider operational storage. For the current Plan
update, the City has updated their criteria to consider Operational Storage. Operational
storage was determined for each reservoir based on pump ON/OFF set points, plus the
unused depth below overflow during normal operating conditions; in general, this reflects
volume kept normally empty for operational purposes. Operational storage for each
reservoir is provided in Appendix B.

Additionally, in the South Storage Region the City typically chooses to operate Cougar
Mountain Reservoir 3 at half full (1.11 mg) and Cougar Mountain Reservoir 3A at empty
(0.30 million gallons (mg)) for water quality purposes. While similar to operational storage, a
distinction was made since this storage may be used to meet any storage components if
required. However, to maintain consistency with the five components required by DOH, the
1.41 mg of combined water quality storage was included in the operational storage band,
labeled Operational/Water Quality storage for the South Region.

3.2 Equalizing Storage

Equalizing Storage is the volume needed to satisfy peak hour demands (PHD) above that
provided by supply sources. Ideally, the City would receive continuous supply on the
maximum day equal to the MDD; therefore, the City’s equalizing storage should supply the
volume of water in excess of the MDD during the PHD. Consistent with DOH
recommendations, the City updated the equalization storage criteria based on a detailed
review of diurnal supply/demand data. The City’'s detailed analysis found that predominately
single-family residential pressure zones used up to 25 percent of the MDD for equalizing.
Mixed-use pressure zones used up to 10 percent of the MDD for equalizing.

The equalizing criteria were assigned to each Storage Region based on the predominant
customer type, as shown in Table 3. The Bellevue, Lake Hills, and Factoria Storage
Regions used the mixed-use criteria, which represents the majority of the demand in the
system. All other Storage Regions were considered predominantly single-family residential.
The combined Equalizing Storage criterion (demand weighted) was approximately 13
percent of the MDD. Therefore, the updated criterion was overall lower than the previous
Plan’s criteria of 20 percent.
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Table 3 Equalizing Storage Criteria by Storage Region
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Storage Region Customer Type Equalizing Criteria
(Percent of MDD ®)
Bellevue Mixed-use 10%
Clyde Hill 500 Predominately single-family 25%
residential
Pikes Peak Predominately single-family 25%
residential
Lake Hills Mixed-use 10%
Rose Hill Predominately single-family 25%
residential
South Predominately single-family 25%
residential
Factoria Mixed-use 10%
Newport Hills Predominately single-family 25%
residential
SPU Only Predominately single-family 25%
residential
Notes:

(1) MDD = Maximum Day Demand.

3.3 Emergency Storage

Emergency Storage, also referred to as Standby Storage, is the volume of storage required
to supply reasonable system demands during a system emergency, such as disruption of
the water supply. Disruptions could be caused by transmission pipeline or equipment
failure, power outage, valve failure, or other system interruptions. The City has chosen to
use the DOH recommend minimum Emergency Storage criterion of 200 gallons per
equivalent residential unit (gal/ERU). This criterion is consistent with previous Plans.

3.4  Fire Suppression Storage

Fire Suppression Storage is the volume of storage required to deliver rate and duration of
fire flows prescribed by local fire protection authorities, while maintaining a minimum
pressure of 20 psi during MDD conditions. The City stacks Fire Suppression and
Emergency Storage, which maintains separate volumes for each component. The City’'s
criterion for fire suppression storage is to meet the largest fire flow in each Storage Region
(except where dictated otherwise by City policy), as presented in Table 4. Table 4 provides
the largest fire flow and duration based on the International Building Code (IBC), and the
resulting Fire Suppression Storage. In total, the City reserved a total of 9.80 mg of fire
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suppression storage, which is substantially more than reserved in previous Plans (4.95 mg
in total; 1.65 mg in each operating area).

The reported fire flows were based on the current fire code, as determined by the City and
Fire Marshal. Fire flows were based on Tax Assessor data, where there was missing data,
such as presence of fire sprinklers. Conservative assumptions were made to fill in missing
data. However, the City’s policy is to provide fire flows equal the value agreed upon at the
time of construction, which may be less than current requirements for older buildings.

Therefore, the City is not obliged to increase storage or transmission capacity to meet fire
flow needs for existing buildings and the reported fire flows are intended to only inform
discussion on storage requirements.

Table 4 Largest Fire Flow by Storage Region
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Pressure Zone Fire

Storage with Largest Largest Fire Duration Suppression

Region Fire Flow Flow (gpm) (hours) Storage (mgQ)
Bellevue BV400 8,000 4 1.92
Clyde Hill 500 CL500 2,000 2 0.24
Pikes Peak PP550 3,500 3 0.63
Lake Hills LH520 6,500 4 1.56
Rose Hill RH545 2,000 2 0.24
South SS850 6,500 4 1.56
Factoria FA293 4,750 4 1.14
Newport Hills NH470 8,000 4 1.92
SPU Only WD400 3,250 3 0.59

Note, the storage analysis did not include evaluation of transmission system capacity to
convey fire flows within or between zones. It is recommended that the transmission system
capacity be evaluated as part of the 2015 Water System Plan, especially for reservoirs that
are being rehabilitated, replaced, or abandoned.

3.5 Dead Storage

Dead Storage is the volume of water at the bottom of a storage reservoir that is unusable.
Storage volume is considered dead if it is located below the outlet pipe and cannot be used
because of system hydraulic limitations, or if it is located below the lowest water surface
elevation that meets the minimum design pressure for all customers (WAC 246-290-230(5)
and (6)). Dead storage was calculated for each reservoir based on the following criteria:

. Maintaining 20 psi at the highest service elevation in the Storage Region.
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° Minimum water level requirements based on pump suction requirements.

Five reservoirs were found to have dead storage, as shown in Table 5. There was a total of
1.10 mg of dead storage, which represents approximately 3 percent of the total system
storage. Dead storage was not included in the previous Plan.

Table 5 Dead Storage
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Reason for Dead

Reservoir Storage Dead Storage (mg) Dead Storage (%)
Clyde Hill 465 Highest Customer 0.53 74%
Crossroads North and

South Pump Suction 0.22 5%

NE 40th St Pump Suction 0.34 6%
Horizon View #1 Friction Loss during fire 0.01 5%

4.0 RESERVOIR SIZING AND STORAGE ANALYSIS

Reservoir sizing and storage analysis were conducted based on the storage criteria
presented above. The total required reservoir sizing, presented as a volume, was
calculated for each Storage Region. Based on the required volume, the total required
reservoir sizing was compared to the existing storage to determine storage excesses or
deficiencies.

4.1 Reservoir Sizing

Reservoir sizing or the required storage for each Storage Region was calculated based on
the criteria presented in the above section. Storage requirements were calculated for the 6-
year (2020), 10-year (2024), and 20-year (2034) planning years, which correspond to the
City’s updated CIP. The analysis considered each of the five storage components.
Operational, Fire Suppression, and Dead Storage were based on the existing reservoirs
and remained constant over the planning period. Equalizing and Emergency Storage were
calculated based on the demand projections and increased throughout the planning period.

The storage requirements were compared to the existing storage volume to identify
projected storage excesses or deficiencies. The excesses or deficiencies for each Storage
Region in 2020, 2024, and 2034 are presented in Table 6, Table 7, and Table 8,
respectively. Note, totals are rounded to reflect the conceptual nature of the analysis.
Additionally, the 2034 results are shown graphically in Figure 2. As shown, there is a mix of
storage excesses and deficiencies. Storage Regions in the West Operating Area (Bellevue,
Clyde Hill 500, and Pikes Peak) were identified as being deficient in 2024 and remain
deficient through 2034.
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Storage Regions in East Operating Area (Lake Hills and Rose Hill (Kirkland)) and South
Operating Area (South, Factoria, and Newport Hills (CCUD)) were identified as having
excess storage in 2020 and maintain sufficient storage volumes through 2034, with the
Lake Hills Storage Region having the largest surplus.

Overall, the City has surplus storage volume through 2034, where the total tank volume
exceeds the total required storage. Due to demand growth, the overall surplus storage
decreases to 0.7 mg in 2034, or about 2 percent of the total storage volume. This indicates
the City will need to increase the available storage shortly after the end of the planning
period. Individual Storage Region's deficiencies may be eliminated through new expanded
reservoirs or distribution improvements to utilize existing dead storage in existing
reservoirs. A detailed analysis was conducted to better understand the storage
requirements and identify possible improvements, which is presented in the following
section.

Table 6 Storage Excess or Deficiency in 2020 by Storage Region
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Storage Region Existing Storage Total Required Storage Excess or

(mg) @ (mg) Storage (mg) Deficiency (mg)
Bellevue 12.0 11.7 0.3
Clyde Hill 500 0.7 1.1 -0.4
Pikes Peak 0.8 1.2 -0.4
Lake Hills @ 13.3® 10.4 2.9
Rose Hill 0.5® 0.5 0.0
South @ 8.4 7.6 0.8
Factoria 2.3 2.1 0.2
Newport Hills 3.1 3.0 0.1
Total 41.1 37.6 3.5

Notes:

(1) SPU Only Storage Region does not have dedicated storage.

(2) Includes wheeled demands to Issaquah Lakemont Triangle and Montreux/Glacier Ridge areas.
Bellevue is responsible for providing storage for these areas.

(3) Rose Hill provides 1 MG of emergency storage to Lake Hills; see Sections 4.2.4 and 4.2.5.
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Table 7 Storage Excess or Deficiency in 2024 by Storage Region
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Storage Region Existing Storage Total Required Storage Excess or

(mg) @ (mg) Storage (mg) Deficiency (mg)
Bellevue 12.0 12.3 -0.3
Clyde Hill 500 0.7 1.1 -0.4
Pikes Peak 0.8 1.2 -0.4
Lake Hills @ 13.3® 10.5 2.8
Rose Hill 0.5® 0.5 0.0
South @ 8.4 7.7 0.7
Factoria 2.3 2.1 0.2
Newport Hills 3.1 3.0 0.1
Total 41.1 38.4 2.7

Notes:

(1) SPU Only Storage Region does not have dedicated storage.

(2) Includes wheeled demands to Issaquah Lakemont Triangle and Montreux/Glacier Ridge areas.
Bellevue is responsible for providing storage for these areas.

(3) Rose Hill provides 1 MG of emergency storage to Lake Hills; see Sections 4.2.4 and 4.2.5.

Table 8 Storage Excess or Deficiency in 2034 by Storage Region
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Storage Region Existing Storage Total Required Storage Excess or

(mg) @ (mg) Storage (mg) Deficiency (mg)
Bellevue 12.0 14.1 2.1
Clyde Hill 500 0.7 1.1 -0.4
Pikes Peak 0.8 1.2 -0.4
Lake Hills @ 13.3® 10.8 2.5
Rose Hill 0.5® 0.5 0.0
South @ 8.4 7.7 0.7
Factoria 2.3 2.2 0.1
Newport Hills 3.1 3.1 0.0
Total 41.1 40.7 0.4

Notes:

(1) SPU Only Storage Region does not have dedicated storage.

(2) Includes wheeled demands to Issaquah Lakemont Triangle and Montreux/Glacier Ridge areas.
Bellevue is responsible for providing storage for these areas.

(3) Rose Hill provides 1 MG of emergency storage to Lake Hills; see Sections 4.2.4 and 4.2.5.
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4.2 Storage Analysis and Improvements

Storage analysis considered each Storage Region in detail. Where deficiencies were found,
improvements were identified to resolve the deficiencies. Multiple options were provided to
resolve deficiencies to allow flexibility in implementation. When possible, improvements
should be combined with other City needs to reduce overall Capital Improvement Plan
costs. For example, a reservoir can be replaced to address both size and seismic issues.
The implementation of these improvements will provide sufficient storage to meet the City's
needs through the planning period.

Note, storage values have been carried to three significant figures to accurately reflect
calculations. Rounded values are used in summary tables to reflect the conceptual nature
of the analysis.

4.2.1 Bellevue Storage Region

The Bellevue Storage Region is the largest in the system and includes downtown Bellevue.
The Storage Region is served by six reservoirs with a total of 12.0 mg of storage. These
reservoirs provide the City’s largest fire flow (8,000 gpm for 4 hours) and substantial
equalizing storage and emergency storage. By 2024 the required storage volume exceeds
the existing storage by 0.3 mg as shown in Table 9. The deficiency grows to 2.1 mg by
2034 due to increasing equalizing and emergency storage requirements that are driven by
the projected demand growth.

It is recommended that storage deficiencies be addressed by adding additional storage to
the Storage Region or through accessing excess storage in other Storage Regions. The
City may develop a new reservoir with 2.5 mg of storage volume by 2024 to address
deficiencies. A reservoir siting study should be conducted to determine the preferred
location and size of the reservoir. Alternatively, the City may share excess storage in other
Storage Regions. The City is currently developing connections between the Lake Hills and
Bellevue Storage Regions, which would address the identified storage deficiencies. It is
recommended that the City conduct a detailed hydraulic analysis to ensure sufficient
transmission capacity is available during peak demand periods and during emergencies.
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Table 9 Bellevue Storage Region Analysis
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Parameter 2020 2024 2034
Demands
ERUs 35,183 37,547 44,668
MDD (mgd) 18.0 19.2 22.8
Existing Reservoir Volume (mg)
Clyde Hill 390 4.1 4.1 4.1
Cherry Crest 3.0 3.0 3.0
Woodridge 2.1 2.1 2.1
Clyde Hill 335 Rd. 1.0 1.0 1.0
Clyde Hill 335 Sq. 0.5 0.5 0.5
Meydenbauer 1.3 1.3 1.3
Total Volume (mg) 12.0 12.0 12.0
Required Storage
Operational 1.0 1.0 1.0
Equalizing 1.8 1.9 2.3
Fire Suppression 1.9 1.9 1.9
Emergency 7.0 7.5 8.9
Dead 0.0 0.0 0.0
Total Required (mg) 11.7 12.3 14.1
Excess or (Deficit) Storage with
Existing Infrastructure (mg) 0.3 -0.3 -2.1
Recommended Improvements
Additional Storage ® 0.0 2.5 2.5
Excess or (Deficit) Storage with
Improvements (mg) 0.3 2.2 0.4

Notes:

(1) Additional storage may be achieved through a new reservoir or shared storage from other
Storage Regions.

422 Clyde Hill 500 Storage Reqgion

The Clyde Hill 500 Storage Region serves the Clyde Hill 500 Pressure Zone. The pressure
zone is supplied by the Clyde Hill Pump Station, which is on the same site as the Clyde Hill
465 reservoir. Approximately 0.53 mg, or 74 percent, of the 0.72 mg reservoir is dead due
to high service elevations in the Storage Region. The Storage Region is expected to be
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0.40 mg deficient in storage by 2020, as shown in Table 10. The storage deficiency
remains, but does not increase significantly, through 2034 due to low demand growth.

Additional storage may be obtained through improvements to the Clyde Hill Pump Station,
rather than a larger reservoir. The improved Clyde Hill Pump Station should be capable of
supplying both domestic and fire flows. The Clyde Hill Pump Station may be improved to
utilize the Clyde Hill 465 Reservoir dead storage and/or pump from the Bellevue Storage
Area. Upon completion of the pump station improvements, the City should evaluate if the
Clyde Hill 500 Storage Region may be combined with the Bellevue Storage Region.

The Bellevue Storage Region was identified as deficient in storage. Multiple options were
proposed to resolve the deficiencies. If storage is taken from the Bellevue Storage Region,
then the needed 0.40 mg of storage for the Clyde Hill 500 Storage Region would need to be
added to the Bellevue Storage Region.

Table 10 Clyde Hill 500 Storage Region Analysis
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Parameter 2020 2024 2034
Demands
ERUs 1,067 1,067 1,068
MDD (mgd) 0.54 0.54 0.55
Existing Reservoir Volume (mg)
Clyde Hill 390 0.72 0.72 0.72
Total Volume (mg) 0.72 0.72 0.72
Required Storage
Operational 0.00 0.00 0.00
Equalizing 0.14 0.14 0.14
Fire Suppression 0.24 0.24 0.24
Emergency 0.21 0.21 0.21
Dead 0.53 0.53 0.53
Total Required (mg) 1.12 1.12 1.12
Excess or (Deficit) Storage (mg) -0.40 -0.40 -0.40
Recommended Improvements
Utilize Dead Storage (mQ) 0.53 0.53 0.53
Excess or (Deficit) Storage with
Improvements (mg) 0.13 0.13 0.13
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4.2.3 Pikes Peak Storage Region

The Pikes Peak Storage Region is primarily supplied from the Cherry Crest Inlet by gravity
to the 550 Pressure Zone, but can also be supplied to the 550 Pressure Zone via the
Cherry Crest Reservoir and Pump Station (BV400 Pressure Zone) and to the 670 Pressure
Zone via the NE 40th/670 Pump Station. Pikes Peak Pump Station provides flows from the
Pikes Peak Reservoir (550 Pressure Zone) to the 670 Pressure Zone. Pikes Peak
Reservoir provides 0.76 mg of usable storage and is located in the Bridle Trails State Park.
The reservoir was constructed as a 1.00 mg welded steel tank; however, seismic
deficiencies limit the amount of usable storage in the reservoir. The Storage Region is
expected to be 0.46 mg deficient in storage before 2020, which will increase by 0.01 mg by
2034 due to demand growth, as shown in Table 11.

Table 11 Pikes Peak Storage Region Analysis
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Parameter 2020 2024 2034
Demands
ERUs 1,789 1,799 1,825
MDD (mgd) 0.91 0.92 0.93
Existing Reservoir Volume (mg)
Pikes Peak ™ 0.76 0.76 0.76
Usable Volume (mg) 0.76 0.76 0.76
Required Storage
Operational 0.00 0.00 0.00
Equalizing 0.23 0.23 0.23
Fire Suppression 0.63 0.63 0.63
Emergency 0.36 0.36 0.37
Dead 0.00 0.00 0.00
Total Required (mg) 1.22 1.22 1.23
Excess or (Deficit) Storage
with Existing
Infrastructure(mg) -0.46 -0.46 -0.47

Recommended Improvements
Additional usable storage

volume (mg) @ 0.25 0.25 0.25
Additional total storage
volume (mg) © 0.24 0.24 0.24
Excess or (Deficit) Storage
with Improvements (mg) 0.03 0.03 0.02

Notes:

(1) Pikes Peak reservoir has 1.0 mg capacity, but only 0.76 mg of usable storage due to seismic
deficiencies of the existing tank.

(2) Additional storage may be achieved through a new reservoir or shared storage from the Bellevue
Storage Region and additional storage constructed in the Bellevue Storage Region.

(3) Includes 0.24 mg of unusable storage in existing reservoir.
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The storage deficiency may be addressed through increased storage or a combination of
increased storage and pump station capacity. Replacing the existing 1.0 mg tank (0.76 mg
usable) with a new 1.25 mg reservoir (additional 0.49 mg useable storage) would meet the
long-term deficiency, as well as meet current seismic design standards.

Alternatively, the City may rehabilitate or replace the existing Pikes Peak Reservoir to
resolve seismic issues at its current volume of 1 mg; however, BPS capacity and reliability
upgrades would also be needed. To resolve the storage deficiencies, the Cherry Crest
Pump Station would need additional capacity plus improvements to provide reliable
emergency flows from the Bellevue Storage Region, including the addition of an on-site
backup generator.

424 Lake Hills Storage Reqgion

The Lake Hills Storage Region is the second largest in the system and serves most of the
East Operating Area. The Storage Region is served by five reservoirs with a total of 12.3
mg of storage, as well as the ability to use 1.0 mg of emergency storage in the Rose Hill
(Kirkland) Tank. The reservoirs provide large fire flows (6,500 gpm for 4 hours) and
substantial equalizing storage and emergency storage. The existing storage is more than
sufficient to meet the required storage through 2034, as shown in Table 12. The 2.4 mg
surplus may be used to resolve deficiencies in other Storage Regions, including the
Bellevue Operating Storage Region. The use of this surplus storage may vary based on
available transmission capacity between the Storage Regions, as well as chosen
improvements in other Storage Regions.

Wheeled demands to Issaquah’s Lakemont Triangle area have been included in analysis,
because Bellevue is responsible for providing storage for those customers per agreement.
Wheeled demands to Redmond have not been included, because Redmond provides
storage for Overlake. Sammamish Reservoir volume and future wheeled flows to
Issaquah’s South Cove area have been excluded from analysis, because it is assumed
Issaquah will assume the local water system and operate its own storage with Sammamish
Reservair.

425 Rose Hill (Kirkland) Storage Region

The Rose Hill Storage Region is served by the City of Kirkland from their South Reservoir.
The City has a 13.4 percent stake in the reservoir, equating to 1.50 mg. The Rose Hill
Storage Region has the least demand in the system. The joint-use facilities have more than
sufficient storage to meet the required storage through 2034, as shown in Table 13.
Lakeland Hills has been reserved 1.0 mg of the excess storage to be used in case of
emergencies. No improvements are recommended to this Storage Region.
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Table 12 Lake Hills Storage Region Analysis
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Parameter 2020 2024 2034
Demands
ERUs 27,502 27,890 28,018
MDD (mgd) 14.0 14.2 14.8
Existing Reservoir Volume (mg)
Newport 3.0 3.0 3.0
Parksite 2.0 2.0 2.0
NE 40th 3.2 3.2 3.2
Crossroads North 2.0 2.0 2.0
Crossroads South 2.0 2.0 2.0
Total Volume (mg) 12.2 12.2 12.2
Required Storage
Operational 1.3 1.3 1.3
Equalizing 1.4 1.4 15
Fire Suppression 1.6 1.6 1.6
Emergency 55 5.6 5.8
Dead 0.6 0.6 0.6
Total Required (mg) 10.4 10.5 10.8
Excess or (Deficit) Storage (mg) with
Existing Infrastructure 1.8 1.7 1.4
Shared Storage
Emergency Storage from Rose Hill (mg) 1.0 1.0 1.0

Excess or (Deficit) Storage with
Shared Storage (mg) 2.8 2.7 2.4
Notes:

(1) Includes wheeled demands to Issaquah Lakemont Triangle equal to 426 ERUs and MDD of
0.217 mgd. Bellevue is responsible for providing storage for this area.
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Table 13 Rose Hill Storage Region Analysis
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Parameter 2020 2024 2034
Demands
ERUs 80 82 89
MDD (gpd) 40,701 41,711 45,317
Existing Reservoir Volume (mg)
Kirkland’s South (1) 1.50 1.50 1.50
Required Storage
Operational 0.21 0.21 0.21
Equalizing 0.01 0.01 0.01
Fire Suppression 0.24 0.24 0.24
Emergency 0.02 0.02 0.02
Dead 0.00 0.00 0.00
Total Required (mg) 0.48 0.48 0.48
Excess or (Deficit) Storage with
Existing Infrastructure (mg) 1.02 1.02 1.02
Shared Storage
Emergency Storage for Lake Hills (mg) -1.00 -1.00 -1.00
Excess or (Deficit) Storage with
Shared Storage (mg) 0.02 0.02 0.02
Notes:
(2) g;r:]s.istent with City of Kirkland’s 2014 Agency Review Draft Comprehensive Water System

4.2.6 South Storage Region

The South Storage Region is the third largest in the system and serves most of the South
Operating Area. This Storage Region is served by ten reservoirs with a total of 8.45 mg of
storage. The reservoirs provide large fire flows (6,500 gpm for 4 hours), as well as the other
storage components. The existing storage is sufficient to meet the required storage through
2034, as shown in Table 14. No improvements are recommended for this Storage Region.

Wheeled demands to Issaquah’s Montreux/Glacier Ridge area have been included in the
analysis. Bellevue is responsible for providing storage for this area per agreement.
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Table 14 South Storage Region Analysis
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Parameter 2020 2024 2034
Demands
ERUs 10,559 10,659 10,867
MDD (mgd) 5.39 5.44 5.55
Existing Reservoir Volume (mg)

Forest Hills 1.99 1.99 1.99

Cougar Mountain 1 0.50 0.50 0.50

Somerset 2 0.10 0.10 0.10

Cougar Mountain 2 1.00 1.00 1.00

Cougar Mountain 3 2.03 2.03 2.03

Cougar Mountain 3A 0.30 0.30 0.30

Horizon View 1 0.18 0.18 0.18

Horizon View 2 0.15 0.15 0.15

Horizon View 3 1.99 1.99 1.99

Horizon View 3A 0.21 0.21 0.21

Total Volume (mg) 8.45 8.45 8.45
Required Storage

Operational 2.59 2.59 2.59

Equalizing 1.35 1.36 1.39

Fire Suppression 1.56 1.56 1.56

Emergency 211 2.13 2.17

Dead 0.01 0.01 0.01

Total Required (mg) 7.62 7.65 7.72

Excess or (Deficit) Storage with
Existing Infrastructure (mg) 0.83 0.80 0.73

Notes:

(1) Includes wheeled demands to Issaquah's Montreux/Glacier Ridge area. Bellevue is responsible
for providing storage for this area. Wheeled demands grow from 646 ERUs (MDD of 0.33 mgd)
in 2020 to 745 ERUs (MDD of 0.38 mgd) in 2034.

4.2.7 Factoria Storage Region

The Factoria Storage Region serves the Factoria regional shopping mall and surrounding
neighborhoods. The Storage Region is served by the 2.28 mg Factoria reservoir. The
reservoir provides large fire flows (4,750 gpm for 4 hours) for the mall, as well as other
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storage components. The existing storage is sufficient to meet the required storage through
2034, as shown in Table 15. No improvements are recommended for this Storage Region.

Table 15 Factoria Storage Region Analysis
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Parameter 2020 2024 2034
Demands
ERUs 2,108 2,146 2,241
MDD (mgd) 1.08 1.10 1.14
Existing Reservoir Volume (mg)
Factoria 2.28 2.28 2.28
Total Volume (mg) 2.28 2.28 2.28
Required Storage
Operational 0.50 0.50 0.50
Equalizing 0.11 0.11 0.11
Fire Suppression 1.14 1.14 1.14
Emergency 0.42 0.43 0.45
Dead 0.00 0.00 0.00
Total Required (mg) 2.17 2.18 2.20
Excess or (Deficit) Storage with
Existing Infrastructure (mg) 0.11 0.10 0.08

428 Newport Hills (CCUD) Storage Region

Reservoirs serving Newport Hills Storage Region are operated by the Coal Creek Utility
District (CCUD). The City has partial ownership in the infrastructure required to serve the
Newport Hills Storage Region. The City has 3.05 mg of storage available from three CCUD
reservoirs, as well as a share of the required supply infrastructure. As shown in the table,
the available infrastructure is sufficient to meet the required demands. The City will continue
to work with CCUD to maintain the level of service in the Newport Hill Storage Region
through 2034.
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Table 16 Newport Hills (CCUD) Storage Region Analysis

Reservoir Sizing And Storage Volume Analysis

City of Bellevue
Parameter 2020 2024 2034
Demands
ERUs 3,309 3,347 3,426
MDD (mgd) 1.69 1.71 1.74
Existing Reservoir Volume (mg)
CCUD 440 Res. @ 1.65 1.65 1.65
CCUD 1MG 580 Res. @ 0.40 0.40 0.40
CCUD 2.5MG 580 Res. @ 1.00 1.00 1.00
Total Volume (mg) 3.05 3.05 3.05
Required Storage
Operational @ NA NA NA
Equalizing 0.42 0.43 0.44
Fire Suppression 1.92 1.92 1.92
Emergency 0.66 0.67 0.69
Dead 0.00 0.00 0.00
Total Required (mg) 3.00 3.02 3.05
Excess or (Deficit) Storage
Volume (mg) 0.05 0.03 0.00
Notes:
(1) Consistent with Coal Creek Utility District's 2013 Water Plan.
(2) Not applicable. Reservoir operated by CCUD.

429 Seattle Public Utilities (SPU) Only Storage Region

The SPU Only Storage Region consists of three pressure zones (RV300, WD340, and
WD400) that are served directly from the Richard’s Road Inlet of the Seattle Public Utilities
(SPU) Cedar River Supply Pipeline. The pressure zones do not have storage and receive
all supplied from SPU, except the RV300 zone that has two emergency PRV’s with the
Lake Hills Storage Regions and WD400 zone that has one emergency PRV with the
Bellevue Storage Region. The required storage, excluding Operational and Dead Storage,
was calculated to aid the City; however, no storage analysis was conducted. Table 17
provides the required storage and other parameters that may be of use to the City. It is
recommended that the City review its documentation that it has contractual right and
infrastructure capacity to provide the needed emergency and fire flow to the SPU Only
Storage Region. This may include:

e Documentation of contractual right to peaking flows above the MDD.
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¢ Documentation of the contractual right to use flow for fire flows and emergency
supplies.

¢ Documentation that the Richard’s Road Inlet has the physical capacity to supply the
required domestic and fire flows.

No improvements were recommended; however, storage improvements should be
reviewed upon completion of contractual and infrastructure capacity.

Table 17 SPU Only Storage Region Required Storage Volumes
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Parameter 2020 2024 2034
Demands

ERUs 1,734 1,746 1,771

MDD (mgd) 0.88 0.89 0.90

PHD (mgd) 2.22 2.23 2.26

Maximum Fire Flow (mgd) 4.68 4.68 4.68

Existing Reservoir Volume (mg)
Not Applicable - - -

Total Volume (mg) - - -

Required Storage

Operational 0.00 0.00 0.00
Equalizing 0.22 0.22 0.23
Fire Suppression 0.59 0.59 0.59
Emergency 0.35 0.35 0.35
Dead 0.00 0.00 0.00

Total Required Storage with
Existing Infrastructure (mg) 1.16 1.16 1.17

4.3 Summary of Storage Improvements

An analysis of reservoir storage was conducted for nine Storage Regions, encompassing
the entire City’s distribution system. The analysis identified the required storage volumes for
each Storage Region based on the City’s updated storage criteria. The existing reservoirs
volumes and required storage volumes are compared. Where storage deficiencies were
identified, improvements were recommended. The recommended improvements are
summarized in Table 18. Multiple options were provided to resolve deficiencies to allow
flexibility in implementation. When possible, improvements should be combined with other
City needs to reduce overall Capital Improvement Plan costs. For example, a pump station
can be replaced to aid in the storage analysis and address aging infrastructure. The
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implementation of these improvements will provide sufficient storage to meet the City’s
needs through the planning period.

Table 18 Recommended Storage Improvement Options
Reservoir Sizing And Storage Volume Analysis
City of Bellevue

Storage

Region Option 1 Option 2

Transmission improvements to
OR utilize excess volume in Lake Hills
Storage Region

Bellevue New Reservoir with 2.5
Storage Region  mg of storage volume

Clvde Hill 500 Clyde Hill Pump Clyde Hill Pump Station
Sto);a e Region Station Improvements  AND/OR Improvements to utilize storage
9 9 to use Dead Storage from Bellevue Storage Region
Pikes Peak New Reservoir with Improvements to Cherry Crest PS
. 1.25 mg of storage OR to utilize storage from Bellevue
Storage Region .
volume Storage Region
Review upon

SPU Only

Storage Region completion of inlet

capacity evaluation

For new reservoirs, a reservoir siting study is recommended to determine the preferred
location and size of the new reservoir. Dead storage and site-specific operational
requirements may increase the new reservoir volume beyond what is stated in this TM.

In addition to the storage improvements, additional hydraulic modeling recommended to
support the analyses presented in this TM. The City may benefit from the following:

. Confirm the transmission capacity to convey fire flows between pressure zones in a
given Storage Region, especially where reservoirs are being rehabilitated, replaced,
or abandoned.

. Evaluate hydraulics between Storage Regions to ensure adequate transmission
capacity during peak demand periods and during emergencies.
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Technical Memorandum No. 2A

STORAGE CRITERIA

1.0 INTRODUCTION

The City of Bellevue (City) is updating its Water System Plan. As part of this update, the City is

reviewing the criteria used to evaluate the minimum storage volume needs. The purpose of this
Technical Memorandum (TM) is to provide background information on storage criteria, industry
benchmarks, and alternative criteria to be considered. The City will revise their storage criteria,

as necessary, and the revised criteria will be used to determine the required storage volumes in
subsequent analyses.

The five components of storage required by the Washington State Department of Health (DOH)
are summarized in this TM. An industry survey was conducted to establish benchmarks to
evaluate the City’s current storage criteria and provide examples of alternate criteria. To further
aid in the selection of storage criteria, potential water supply disruptions were reviewed to
provide an indication of the type and likelihood of emergencies. Based on the Industry Survey
and potential water supply disruptions, multiple criteria options for each of the storage
components are presented for the City’s review and consideration.

2.0 ELEMENTS OF STORAGE
2.1 Storage Components

The DOH' requires consideration of the following five components of storage for any water
system:

1. Operational Storage.
2. Equalizing Storage.
3. Fire Storage.

4. Emergency Storage.
5. Dead Storage.

The five types of storage are shown graphically in Figure 1. The volume of each component in a
given storage facility is typically defined in terms of gallons and the volume can be allocated to a
range of tank depths, also called a band. Figure 1 shows both stacked and nested components.
A description of each storage component is presented in the following sections. As part of the
description, the City’s existing storage criteria and DOH’s criteria are discussed and summarized
in Table 1.

! WAC 246-290-235(3) and Water System Design Manual, Chapter 9
July 2014 2-1
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Table 1 Current City and State Storage Criteria
Water System Plan Update
City of Bellevue

Consideration Bellevue

DOH

Storage Components

Operational None

Equalizing 20% of MDD
Emergency 200 gal/ERU

Fire Suppression 5,500 gpm per Operating Area
Dead None

Per City preference

(PHD — Qs™)*150 minutes or Calculate based on
diurnal curve
Suggests: Largest of 200 gal/ERU or
(2 days)[(ADD)(N) - 1440 (QS - QL@)]
Per local fire protection authority

Per hydraulic analysis

Additional Considerations

Nested Emergency/Fire No

Fire Suppression Storage

Distribution Area Operating Area

Limited cascading from higher to

None
lower areas

Between pressure zones in a given

Sharing Storage Operating Area

City's preference

Notes:

(1) Qs = Total Source Pumping Capacity in gpm.
(2) QL = the largest capacity source available to the water system in gpm.
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NESTED

Storage while supply sources

are off
—
Storage to meet peak hour
demands that exceed supply
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Storage for fire flows,
emergencies, or unusual
conditions

Storage unavailable to highest
served customer
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2.1.1 QOperational Storage

Operational Storage is “the volume of the reservoir devoted to supplying the water system
while, under normal operating conditions, the sources of supply are in “off” status” (WAC
246-290-010). From a practical perspective, this volume is frequently empty and therefore
unavailable for other storage needs. Operational Storage is estimated based on the amount
each reservoir drops prior to calling on pumped supply sources, such as wells or pumps in
lower elevation pressure zones. The volume is measured by the amount stored between
the pump off and pump on level setpoints. This volume is dependent on the settings of the
water level sensors controlling the pumps and is designed to prevent excess cycling of
pump motors. For the City, most sources are operated continuously; sources are not
typically “called” based on the tank level. Therefore, no operational storage is currently
considered by the City.

Utilities with continuous sources may maintain a band of empty volume at the top of
reservoirs to avoid overflows. Additionally, the City operates several isolated reservoirs at
low levels or empty to maintain water quality. This storage is not included in the DOH
definitions of the storage components. A utility may elect to represent these volumes as
Operational Storage or as Equalizing Storage.

2.1.2 Equalizing Storage

Equalizing Storage is the volume needed to satisfy the peak hour demand (PHD) that
exceeds the normal flow rate of the supply source. Cascade Water Alliance members are
expected to provide storage for peaking above the maximum day demand (MDD). DOH
recommends that Equalizing Storage for systems with continuous supplies be calculated
based on a utility specific diurnal demand curve for the MDD. The volume is calculated as
the difference between supply and demand over the course of the day, as shown in Figure
2. The City’s current criterion is 20 percent of the MDD is rounded up from approximately
18 percent of the MDD that was determined from historical diurnal patterns. Using the
percent of the MDD is a common method of relating storage to demands. Equalizing
Storage volumes must be available at system pressure of 30 pounds per square inch (psi)
or higher throughout the system for the PHD.

2.1.3 Emergency Storage

Emergency Storage, also referred to as Standby Storage, is the volume of storage required
to supply reasonable system demands during a system emergency, such as disruption of
the water supply. Disruptions could be caused by transmission pipeline or equipment
failure, power outage, valve failure, or other system interruptions. Emergency Storage
volumes are not typically sized for long-term water disruptions. These types of major
emergencies should be covered under emergency system operation planning. Typically,
Emergency Storage volumes maintain at least 20 psi or higher throughout the system for
the MDD, however DOH does not specify a specific criteria.
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DOH recommends a minimum of 200 gallons per equivalent residential unit (gal/ERU) of
Emergency Storage. The City has set this minimum recommendation as the Emergency
Storage criteria. Additional storage is recommended by DOH when two times the average
day demand (ADD) less system supplies with the largest source out of service is greater
than 200 gal/ERU. DOH describes a number of methods in the Water System Design
Handbook (DOH 2008) to decrease Emergency Storage. They include:

e Development of additional sources.

¢ Community expectations are amenable to lower volumes.

e Using booster pumps to make use of dead storage.

The Industry Survey provides multiple examples of Emergency Storage criteria that are
acceptable to DOH and differ from the recommended criteria.

2.1.4 Fire Suppression Storage

Fire Suppression Storage is the volume of storage required to deliver rate and duration of
fire flows prescribed by local fire protection authorities, while maintaining a minimum
pressure of 20 psi during MDD conditions. Since a fire can occur at any time during the day,
the fire storage must be in addition to the equalizing and operational storage.

Fire flow demand, or flows, is the quantity of water required for fire fighting as defined by
applicable water system criteria and fire codes. The City currently provides 1.65 million
gallons (MG) of Fire Suppression Storage in each operating area, which provides 5,500
gpm for five hours. Fighting fires often places the largest instantaneous flow demands on
the distribution system because a high volume of water must be supplied over a short time.

2.15 Nesting or Stacking Emergency or Fire Suppression Storage

The City currently stacks their Fire Suppression and Emergency Storage. Stacking
Emergency and Fire Suppression storage maintains separate volumes. For example,
stacked Emergency Storage of 1 MG and Fire Suppression Storage of 0.5 MG would
require 1.5 MG of storage volume. DOH allows the Fire Storage and Emergency Storage
volumes to be combined by nesting these required volumes. Nesting can be conceptualized
as planning for one emergency, while stacking plans for two emergencies. Nesting allows
the same volume to be used for both fire and emergency storage, where the volume of the
combined storage is equal to the largest of the two storage components. For example,
nested Emergency Storage of 1 MG and Fire Suppression Storage of 0.5 MG would require
1 MG of storage volume. As described in the Industry Survey, utilities may choose a
combination of nesting and stacking depending on customer type.

2.1.6 Dead Storage

Dead Storage is the volume of water at the bottom of a storage tank that is unusable.
Storage volume is considered dead if it is located below the outlet pipe and cannot be used
because of system hydraulic limitations, or if it is located below the lowest water surface
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elevation that meets the minimum design pressure for all customers (WAC 246-290-230(5)
and (6)). Typically, the minimum design pressure is defined by the Fire Suppression
storage (20 psi of pressure during the MDD and a fire flow event). Booster pump stations
may allow dead storage to be used as long as they do not cause system pressures to fall
below the minimum pressure. The City historically has not considered dead storage.

2.1.7 Additional Considerations

The volume of storage required is calculated based on the criteria presented for each of the
storage components. The required storage can be allocated in a variety of ways, which can
create localized storage surpluses or deficiencies. These additional considerations are
presented in the second half of Table 1. As shown in the Table, DOH does not regulate
these additional considerations. A short explanation of each consideration is provided
below.

o Nested Emergency/Fire: Nesting is discussed above in Section 2.1.4.

e Fire Suppression Storage Distribution Area: Considers the ability to use fire
suppression storage in the system. Fire Suppression storage may be used for an
operating area, all pressure zones served by a reservoir (typically a large zone and
multiple smaller zones served by pressure reducing valves [PRV]), or a single
pressure zone.

e Limited cascading from higher to lower areas: Cascading refers to moving
storage outflows from a higher pressure zone to a lower pressures zone, which may
require the flow to move through a series of PRVs. These mechanical devices may
fail; therefore, some utilities limit the number zones storage may cascade.

e Sharing Storage: Considers sharing storage between pressure zones or operating

areas. Sharing storage allows reservoirs with excess storage to be used to meet
areas with storage deficiencies.

The Fire suppression storage is shared between pressure zones in a given operating area.
The City applies no limits on cascading from higher to lower pressure zones. The City
currently has limited infrastructure to share between operating areas; however, some of this
infrastructure may be improved in the coming years. As infrastructure becomes available,
City staff expressed a preference to allow storage to be shared between operating areas.

2.2 Industry Survey

An industry survey was conducted to establish benchmarks for relevant storage criteria
from comparable utilities on a regional and national basis.

The industry survey was divided into in-state and out-of-state utilities. Selected in-state
utilities have similar features to the City, such as regional supply. The selected utilities
demonstrate alternative storage criteria and the breadth of available criteria allowed by
DOH. Out-of-state utilities provide a national perspective on storage. The information

discussed for all utilities represent approaches accepted by the appropriate regulatory

July 2014 2-6

pw://Carollo/Documents/Client/WA/Bellevue/9450A00/Deliverables/TM2A_StorageCriteria.docx



Table 2

City of Bellevue

Washington State Industry Survey
Water System Plan Update

Consideration Utility A - WA Utility B - WA Utility C - WA City D - WA
Storage Components
Operational Hydraulic Model None 05ftto1ft 2ftto3ft
(PHD - QS Fim, reliable sources), Separate
Equalizing storage volume wbaasngallculated for 30 psi (PHD - Qs)*150 min (PHD - Qs)*150 min 25% of MDD
Emergency 200 gal/ERU Residential: 200 gal/ERU 200 gal/ERU La;%?Sotf%fezr\)/(icl\él [())DRV;I;[? l\t/IhIZ?IZIJaL:gﬁ]sg; zlrlnr;ply

Fire Suppression

Dead

Per local fire protection authority, Storage
offset from redundant, reliable BPS

Per hydraulic analysis

Commercial: 100 gal/ERU

Per local fire protection authority

Per hydraulic analysis

Per local fire protection authority

Per hydraulic analysis, Separate available
storage calculated for 30 psi and 20 psi
bands.

reliable sources and pump stations

Per local fire protection authority

Per hydraulic analysis

Additional Considerations

Nested Emergency/Fire

Fire Suppression Storage Distribution
Area

Limited cascading from higher to lower
areas

Sharing Storage between areas

Yes

Pressure zones served by reservoir

No

Between Operating Areas and Pressure
Zones

Yes

Operating Area

NA

NA

Stacked for Single-Family Residential
Nested for Commercial and Multi-family
with Fire Flow greater than 3,5000 gpm

Pressure zones served by reservoir

3 Pressure Zones (2 mechanical devices)

Between Pressure Zones

No

Pressure zones served by reservoir

No

Between Pressure Zones
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agency. However, out-of-state approaches may not meet Washington’s regulatory
requirements.

2.2.1 In-State Utilities

Storage Criteria for four comparable in-state utilities are summarized in Table 2. Each utility
is located in the Puget Sound region and shares similar traits with the City. Table 2 provides
details on storage component criteria, and additional considerations for allocating the
storage.

2.2.1.1 Utility A - WA

Utility A serves large industrial/commercial customers and large areas of single-family
residential. Its service area has a large range of elevations and the system contains
cascading pressure zones to serve customers on hillsides. Of note is that Utility A has
found that they have less dead storage (more available volume) at 20 psi (Emergency and
Fire Suppression Storage), than at 30 psi (Operational and Equalizing Storage). Typically,
dead storage is largest at 20 psi and therefore used to define the active storage volume.
However, Utility A considers the available volume of each reservoir to serve customers at
30 psi and 20 psi separately. By incorporating this additional information, the Utility was
able to identify distribution system improvements that increase the available storage and
add operational flexibility.

2.2.1.2 Utility B — WA

Utility B serves large industrial/commercial areas and is served by a constant regional water
source. The storage criteria are similar to DOH criteria with a notable exception for
Emergency Storage. Utility B reserves the recommended 200 gal/ERU for residential
customers. However, it reserves 100 gal/ERU for its nhon-residential customers. The Utility’s
position that non-residential water use will likely be greatly reduced during water outages
that extends past a single day; therefore, 200 gal/ERU was overly conservative for non-
residential customers.

2.2.1.3 Utility C — WA

Utility C serves a large range of elevation and the system contains cascading pressure
zones to serve customers on hillsides. Utility C partially stacks and partially nests
Emergency and Fire Suppression Storage based on customer type and fire flows. Non-
residential customers with fire flows greater than 3,500 gpm are nested. Storage for
residential and all other non-residential customers are stacked. Like Utility A, the Utility C
considers available reservoir storage at 30 psi (Operational and Equalizing Storage) and 20
psi (Emergency and Fire Suppression Storage). Additionally, it limits the number of
pressure zones that storage can be cascaded to three zones. This ensures the storage
water needs to travel through no more than two mechanical devices, which reduces the risk
of a valve failure.

July 2014 2-8

pw://Carollo/Documents/Client/WA/Bellevue/9450A00/Deliverables/TM2A_StorageCriteria.docx



2.2.1.4 Utility D - WA

Utility D serves a mix of residential, industrial, and commercial customers. The utility is
supplied by both regional water supplies and groundwater wells. Of note is the Utility D’'s
Emergency Storage criteria. Utility D Emergency Storage criteria is based on two times the
MDD, which is reduced based on the ability to supply water from multiple supplies or
redundant and reliable (those with backup power) sources and pumps stations. By
incorporating the Utility’s investments in supply infrastructure, the utility greatly reduced its
Emergency Storage needs.

2.2.2 Out-of-State Utilities

Storage Criteria for four comparable out-of-state utilities are summarized in Table 3. Each
utility shares similar traits with the City. Table 3 provides details on storage component
criteria, and additional considerations for allocating the storage.

2.2.2.1 Ten-State Standards

“Recommended Standards for Water Works” by The Great Lakes — Upper Mississippi River
Board of State and Provincial Public Health and Environmental Managers (2012 Edition), or
Ten-State Standards, are the basis for much of the surveyed out-of-state storage sizing
criteria. The standards provide design criteria that are used throughout the countryand
referenced in the DOH Design Manual. The Ten-state standards do not provide detailed
storage criteria, but establish minimum criteria. The Ten-State Standards reservoir sizing
criteria results in less storage than typically provided in Washington. Additionally, in the
Ten-State Standards do not address all of the storage components required by Washington
statutes.

2.2.2.2 Utility E — Oregon

Utility E serves approximately a half a million people in the Portland metropolitan area in
Oregon. The Utility is supplied by regional surface water sources. The storage criteria of
Utility E and the City are quite similar. Utility E does have some minor differences in
implementation. The Fire Suppression volume is calculated for each major pressure zone
as defined by the presence of reservoir(s). Additionally, it shares storage between operating
areas as infrastructure allows.

2.2.2.3 Utility F — Colorado

Utility F is located in the Denver Metropolitan area in Colorado. Utility F serves largely
residential customers using surface water supplies. The Denver area and Utility F is
relatively flat with low, gradual hills. Utility F has reservoir booster pumps to make full use of
their storage reservoirs. Of note is the additional considerations incorporated into
determining the volume of storage made available by the reservoir booster pumps.
Reservoir booster pump stations must be redundant and reliable to be considered. If less
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than 50 percent of storage in the reservoir can be delivered by gravity, then at least two
independent, redundant, and reliable supplies must be able to fill the reservaoir.

2.2.2.4 Utility G — California

Utility G is located in Northern California. Utility G is representative of many utilities in
across the country that has less Emergency Storage than what is recommended in
Washington. Similar to other utilities surveyed, Equalizing Storage criteria is between 20
and 30 percent of MDD.

2.3  Water Supply Disruptions

The City’s largest existing component of storage is Emergency Storage. Revisions to the
City’s existing emergency storage criteria may result in substantial changes in required
storage. Therefore, three water supply disruption scenarios were developed to aid the City
in evaluating potential Emergency Storage criteria. The water supply disruptions scenarios
present short-term events that can be expected to occur within normal planning
contingencies. The scenarios do not represent major system emergencies, such as
earthquakes, or long-term emergencies, such as drought. Additionally, the City’'s
emergency wells could provide supplies during a water supply disruption; however, supply
and distribution infrastructure are currently limited.

The water supply disruption scenarios represent a type of emergency and the likely result of
each being a reduction in service. However, system infrastructure can limit the potential for
water supply disruptions. The water supply disruptions include:

o Failure of the Cedar or Tolt supplies (reduction of supply).
e Power Outage.
e Mechanical or Pipe Failure.

Emergency storage is sized to provide for short-term disruptions. The Water Shortage
Contingency Plan provides strategies to mitigating long-term water supply disruptions, such
as earthquakes, landslides, sabotage, contamination, drought, etc. It is recommended that
the City maintain up-to-date operational plan to address potential vulnerabilities and its
Water Supply Contingency Plan to continue to limit the risk from mechanical or pipe
failures. The water supply disruptions mentioned above would likely cause short-term
disruptions and are discussed in detail below.

2.3.1 Failure of the Cedar or Tolt Supplies

Failure of the Cedar or Tolt supplies has occurred three times in the last thirty years, as
described in the City’'s Water Shortage Contingency Plan. The Tolt Pipeline broke in 1987
and 1988 creating short-term outages. In both cases, supplies from the Cedar River were
used and customers voluntarily cut back on water use. Cedar River supplies were
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Table 3

City of Bellevue

Nationwide Industry Standard
Water System Plan Update

Consideration

Ten State Standards

Utility E - OR

Utility F - CO

Utility G - CA

Storage Components

Operational - Combined with Equalizing Combined with Equalizing Combined with Equalizing
Equalizing - 25% of MDD 30% of MDD 25% of MDD
Emergency ADD, reduced with reliable sources 2X ADD ADD 50% of MDD

Fire Suppression

Per State Insurance Office

Per local fire protection authority

Per local fire protection authority

Per local fire protection authority

Dead Excessive Storage Capacity to be avoided Per hydraulic analysis None -
Additional Considerations
Nested Emergency/Fire - No No No

Fire Suppression Storage Distribution
Area

Pressure zones served by reservoir

Operating area

Pressure zones served by reservoir

Limited cascading from higher to lower
areas

No

No

Sharing Storage between areas

Yes, as infrastructure allows

Yes, 50% of storage requirement from
gravity storage. Remainder supplied by
redundant and reliable pump stations. If
less than 50% of storage from gravity
storage, then at least two independent
redundant and reliable pump stations
must be able to supply storage.
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unavailable due to unacceptable water quality due to historic flooding in 1990. Cedar and
Tolt supplies are now treated, which greatly reduces the likelihood of similar supply
disruptions. While it has not occurred in the last 30 years, there remains the potential for a
break in the Cedar River pipeline.

It is recommended that the City consider potential disruptions to the Cedar or Tolt supplies
once every 10 years based on historical frequency of major supply disruptions the City has
experienced.

2.3.2 Power Qutage

Widespread Power outages are a regular, though relatively infrequent, occurrence in the
City, typically associated with windstorms or major winter storms. Wind, trees, and ice can
cause substantial damage to power lines, transformers, and other power infrastructure.
Flooding may also cause localized power outages. The City has booster pump stations
associated with most reservoirs, which are used to maintain water quality and utilize the
storage volume that cannot be delivered by gravity. The inability to use these pumps during
emergency events should be considered a water supply disruption.

The City has the ability to operate its reservoir booster pumps on either permanent backup
generators or portable generators. From a storage criteria perspective, the City has
effectively eliminated the risk of water supply disruptions during normal planning conditions;
therefore, water supply disruption are not likely from this scenario.

2.3.3 Mechanical or Pipe Failure

Mechanical device, such as a pump or PRVs, failure may cause water supply disruptions.
Failure of an SPU supply valve, PRV, or break in a distribution main may create a localized
water supply disruption. The City’s vulnerability analysis indicates that under most
operational scenarios system adjustments can be made to overcome the loss of a single
facility. Therefore, these were not considered to be a likely water supply disruption
scenarios.

2.4  Storage Criteria Options

The City’s existing storage criteria meet DOH criteria and are similar other utilities
summarized in the Industry Survey. The Industry Survey and review of water supply
disruption scenarios identified additional criteria for the City to consider. These criteria may
maintain or improve the City’s existing level of service. All criteria meet the minimum
requirements and recommendations set by DOH and WAC 246-290.

Preferred criteria is needed for each storage component. The City is encouraged to review
the selected criteria or develop other preferred criteria. Multiple criteria have been selected
for the City to consider for each storage component (Operational Storage, Equalizing
Storage, etc.). The criteria and their benefits, challenges, and ramifications are presented in
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subsections below. The criteria are also summarized in Table 4. For ease of reference, the
options are labeled 1, 2, or 3.

The City is encouraged to review and incorporate the additional considerations provided in
the Industry Survey into their storage policies and criteria. Nesting and stacking of Fire
Suppression and Emergency Storage are incorporated into the Fire Suppression storage
criteria options. While not included in an option, the City should consider incorporating a
formal policy to transfer storage between operating areas as infrastructure becomes
available. Other considerations may be added based on the City’s preferences.

2.4.1.1 Operational Storage

The City does not currently have operational storage. City staff have indicated that
reservoirs are not operated completely full; therefore, it is recommended that this empty
volume be accounted for as Operational Storage. Two options have been selected for
consideration:

1. Determine Operational Storage based on the maximum level during normal
operating conditions; typically less than three feet below the overflow.

2. Use the hydraulic model to determine the Operational Storage required to meet
demands during changes in the rate of supply.

The benefit of Option 1 is that it bases storage volumes on the City’s existing operational
strategy; however, this existing strategy may use more volume than is required. The benefit
of Option 2 is that it provides the minimum Operational Storage volume required, which
would increase the normal operating volume. Therefore, the reaction time to avoid
overflows may be decreased would be . Both options will increase the City’s required
storage volume relative to the previous criteria.

Additionally, it is recommend the City develop a policy to define to account for isolated
reservoirs that are maintained at low levels or empty. The volume may be accounted for as
operational storage or as reduced nominal storage.

2.4.1.2 Equalizing Storage

The City’s Equalizing Storage is calculated as 20 percent of the MDD. This criterion is
within the typical range identified in the Industry Survey and is included as Option 1.
However, the City may benefit from considering alternative approaches. Three options have
been selected for consideration:

1. No Change; 20 percent of the MDD.

2. Update percent of the MDD based on City’s latest diurnal curves.

3. Provide 30 percent of MDD based on conservative Industry Benchmark.

The benefit of Option 1 is that it is consistent with the City’s existing policies and operational
strategy. The benefit of Option 2 is that the volume will reflect current operations; however,
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it may require additional storage volume. Option 3 provides a conservative approach;
however, it will result in additional storage volumes.

2.4.1.3 Emergency Storage

Emergency Storage is the City’s largest existing storage volume. The volume is based on
the DOH recommendation of 200 gal/ERU and is included as Option 1. The Industry Survey
identified two alternative criteria that may meet the City’s and its customers expectations,
while reducing the volume required. The City’s existing criteria and these alternative criteria
are:

1. No change — DOH Recommendation of 200 gal/ERU.
Residential: 200 gal/ERU, Non-Residential: 100 gal/ERU.

3. Provide two (2) times the ADD minus the available supply with the largest source
out of service.

The benefit of Option 1 is that it is consistent with the DOH recommendation and the City’'s
existing policies; however it may require more storage than needed. The benefit of Option 2
is that it continues to provide the DOH recommended storage for residential customers,
while reducing the emergency storage volume for non-residential customers. However, this
option may not meet City or non-residential customers’ expectations. Option 3 accounts for
the likelihood of water supply disruptions based on the City’s past experience. This option
could allow the City to consider storage alternatives if the largest source was one of the
Regional Supply’s lines.

2.4.1.4 Fire Suppression Storage

The City currently provides 1.65 million gallons of Fire Suppression Storage in each
operating area, which provides 5,500 gpm for 5 hours. This criterion meets or exceeds the
Fire Marshal’s requirements and is included as Option 1. However, several customers
require fire flows greater than 5,500 gpm. Option 2 provides Fire Suppression Storage
equal to these larger fire flow requirements in each Operating Area. In both options Fire
Suppression storage is stacked with Emergency Storage. Nesting would result in a
substantial change in the level of risk (planning for one versus two emergencies) accepted
by the City and therefore not suggested. The criteria selected for consideration are:

1. No change — Stacked Fire Suppression volume providing 5,500 gpm for five hours
in each Operating Area.

2. Stacked Fire Suppression volume based on largest fire flow in the Operating Area.

The benefit of Option 1 is that it does not require a change to City storage volumes or
policies. Option 2 may require greater Fire Suppression volumes; however, these volumes
are not required by the City’s Fire Marshal.
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2.4.1.5 Dead Storage

The City’s existing policy considers that reservoirs with booster pumps to be fully available
(i.e. no dead storage). This criterion is reasonable, since the City’s existing reliable booster
pump stations are able to utilize nearly all reservoir volumes. This approach is included as
Option 1. Implicit in this approach is that the City will be able to deliver the storage
throughout the Operating Area. Option 2 would use the hydraulic model to verify the
distribution system has the necessary capacity. The criteria options selected for
consideration are:

1. No change — No dead storage.

2. Verify Dead Storage using hydraulic modeling and pump suction submergence
requirements.

The benefit of Option 1 is that it does not require a change to City storage volumes or
policies. It neglects a small volume of water between the reservoir outlet and the bottom of
the tank; however, this is likely a relatively small volume. Option 2 requires additional
analysis and may result in increased Dead Storage volumes or additional distribution
system improvements.

Table 4 Storage Criteria Recommended Options
Water System Plan Update
City of Bellevue
Operational Storage
1) Up to 3 ft
2) Calculated
Options: buffer based on OR from hydraulic
normal :
. modeling
operations
Equalizing Storage
2) Updated % of
L 1) No change — MDD based on 3) 30% of
Options: 20% of MDD OR City's latest ~ OR MDD
diurnal curve
Emergency Storage
1) No change — 2) Residential: 3) 2 X ADD -
Options: DOH 200 gal/ERU Qs with the
P ' Recommendation Non-Residential: largest source
of 200 gal/ERU 100 gal/lERU out of service
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Table 4 Storage Criteria Recommended Options
Water System Plan Update
City of Bellevue

Fire Suppression Storage-

1) No change —
Stacked Fire
Suppression
Options: volume providing OR
5,500 gpm for 5
hours in each
Operating Area.

2) Stacked Fire
Suppression
volume based on
largest fire flow
in Operating
Area.

Dead Storage

2) Verify Dead
Storage using

- 1) No change — hydraulic
Options: N6 Dead Storage OR modeling and
pump suction
submergence

requirements
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Technical Memorandum 2B

APPENDIX B — OPERATIONAL STORAGE FOR
EACH RESERVOIR






Table B.1 Operational and Dead Storage Rectangular

Water System Plan Update Altitude valve level controls
City of Bellevue

Service Area East West
Facility Newport Parksite NE 40th ) Crossroads North Crossroads South Kirkland Clyde Hill 390 Cherry Crest Woodridge  Clyde Hill 335 Rd. Clyde Hill 335 Sq.  Meydenbauer
Storage Zone: Lake Hills Lake Hills Lake Hills Lake Hills Lake Hills Rose Hill Bellevue Bellevue Bellevue Bellevue Bellevue Bellevue
Direct Pressure Zone LH520 LH520 LH520 LH520 LH520 RH545 BV400 BV400 BV400 CL335 CL335 MB252
Nominal Diameter (ft) 160 N 170 68 68 150 160 7 84 6565 38*116
Base Level (ft) 499.42 480.4 376.5 445 445 358.6 384 326 31 319 232
Overflow Height (ft) 20 40 18.975 75 75 31 20 70 24 16 20
Elevation of Overflow (ft) 519.42 520.4 395.475 520 520 389.6 404 396 335 335 252
Nominal Volume (MG) 3.01 1.95 3.22 2.04 2.04 1.50 410 3.01 2.07 0.99 0.51 1.32
Operational Storage
Outlet or Pump Suction Requirements (ft) 1 1 1 1 1 NA 1 1 1 1 1 1
Max Fill (ft) 17 37 15.975 72 72 NA 27 18 65 23 15 18
Pump Off Set Point NA NA NA NA NA NA NA NA NA NA NA NA
Max Fill SCADA (ft) 17.8 36.9 335 71.8 724 NA 26.1 17.0 67.0 212 NA 18.0
Operational Storage (ft) 3.0 3.0 3.0 3.0 3.0 0 4.0 2.0 5.0 1.0 1.0 2.0
Operational Storage Volume (gallon) 0.45 0.15 0.51 0.08 0.08 0.21 0.53 0.30 0.15 0.04 0.004 0.01
Dead Storage
Max Elevation of Model Demand Nodes (ft) 453.67 453.67 453.67 453.67 453.67 NA 314.9 314.9 314.9 246.6 246.6 155.0
Min HGL Required by Highest Customer (20 psi) (ft) 499.9 499.9 395.5 499.9 499.9 NA 361.1 361.1 361.1 292.8 292.8 201.2
Gravity (Live) Storage (ft) 19.6 205 0.0 20.1 20.1 NA 285 20.0 34.9 24.0 16.0 20.0
Dead Storage Limitation None None Pump Intake Pump Intake Pump Intake NA None Highest Elev. None Highest Elev. Highest Elev. Highest Elev.
Dead Storage (ft) 0.00 0.00 2.00 4.00 4.00 NA 0.00 0.00 0.00 0.00 0.00 0.00
Dead Storage (%) 0% 0% 1% 5% 5% NA 0% 0% 0% 0% 0% 0%
Dead Storage Volume (Gallons) 0.00 0.00 0.34 0.11 0.1 0 0.00 0.00 0.00 0.00 0.000 0.00
Note:

1. Bellevue has 55 percent share of NE 40th Reservoir.



Table B.1 Operational and Dead Storage
Water System Plan Update
City of Bellevue

Rectangular
Altitude valve level controls

Service Area West South
Facility Clyde Hill 465 Pikes Peak Forest Hills Cougar |1\/|ounta|n Somerset 2 Cougar gllountaln Cougar gllountaln Cougar3|\£ounta|n Horizon View 1 Horizon View2 ~ Horizon View 3 Horizon View 3A
Storage Zone: Clyde Hill 500 Pikes Peak South South South South South South South South South South
Direct Pressure Zone CL500 PP550 SS850 SS850 SS700 CM1150 CM1465 CM1465 HV700 SS850 HV1175 HV1175
Nominal Diameter (ft) 36 85 120 61 70*19 73 130 50 31 29.6 130 60*15
Base Level (ft) 365 526 822 822 690 1118 1445.25 1445.25 666.3 821 1155 1159.5
Overflow Height (ft) 93.92 18 235 23 10 32 20.45 20.45 311 29.1 20 15.25
Elevation of Overflow (ft) 458.92 544 845.5 845 700 1150 1465.7 1465.7 697.4 850.1 1175 1174.75
Nominal Volume (MG) 0.72 0.76 1.99 0.50 0.10 1.00 2.03 0.30 0.18 0.15 1.99 0.21
Operational Storage
Outlet or Pump Suction Requirements (ft) 1 1 1 1 1 1 1 1 1 1 1 15
Max Fill (ft) 93.92 18 17.5 17.6 8.5 29 9.3 9.3 29 22 17.3 12.25
Pump Off Set Point NA NA 17 16 7 27 9 9 22 18 17 17
Max Fill SCADA (ft) 97.0 22.0 20.5 18.5 8.6 30.2 11.0 1.6 31.2 26.5 18.0 13.3
Operational Storage (ft) 0.0 0.0 6.5 7.0 3.0 5.0 11.5 11.5 9.1 1.1 3.0 3.0
Operational Storage Volume (gallon) 0.00 0.00 0.55 0.15 0.004 0.16 1.14 0.17 0.05 0.06 0.30 0.0027
Dead Storage
Max Elevation of Model Demand Nodes (ft) 388.2 470.9 764.8 764.8 607.6 1040.0 1363.7 1363.7 612.8 764.8 1100.0 1100.0
Min HGL Required by Highest Customer (20 psi) (ft) 434.4 5171 811.0 811.0 653.8 1086.2 1409.9 1409.9 659.0 811.0 1146.2 1146.2
Gravity (Live) Storage (ft) 245 18.0 235 23.0 10.0 320 20.5 205 311 29.1 20.0 15.3
Dead Storage Limitation Highest Elevation | Highest Elevation] Highest Elev. Highest Elev. Highest Elev. Highest Elev. Highest Elev. Highest Elev. Friction Loss Highest Elev. Highest Elev. Highest Elev.
Dead Storage (ft) 69.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.50 0.00 0.00 0.00
Dead Storage (%) 74% 0% 0% 0% 0% 0% 0% 0% 5% 0% 0% 0%
Dead Storage Volume (Gallons) 0.53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00




Table B.1 Operational and Dead Storage
Water System Plan Update
City of Bellevue

Rectangular
Altitude valve level controls

Service Area South
. CCUD 1MG 580 CCUD 2.5MG 580 ,
Facility CCUD 440 Res."” " " Factoria
Res. Res.
Storage Zone: Newport Hills Newport Hills Newport Hills Factoria
Direct Pressure Zone NH470 NH580 NH580 FA293
Nominal Diameter (ft) 118.34 41.74 65.78 130
Base Level (ft) 420 540 540 270
Overflow Height (ft) 20 40 40 23
Elevation of Overflow (ft) 440 580 580 293
Nominal Volume (MG) 1.65 0.40 1.00 2.28
Operational Storage
Outlet or Pump Suction Requirements (ft) 1 1 1 1
Max Fill (ft) 14 36 36 22
Pump Off Set Point NA 17.8 17.8 18
Max Fill SCADA (ft) NA NA NA 22.0
Operational Storage (ft) 6.0 22.2 222 5.0
Operational Storage Volume (gallon) 0.49 0.23 0.56 0.50
Dead Storage
Max Elevation of Model Demand Nodes (ft) NA NA NA 210.0
Min HGL Required by Highest Customer (20 psi) (ft) NA NA NA 256.2
Gravity (Live) Storage (ft) NA NA NA 23.0
Dead Storage Limitation NA NA NA Highest Elev.
Dead Storage (ft) NA NA NA 0.00
Dead Storage (%) NA NA NA 0%
Dead Storage Volume (Gallons) 0.00 0.00 0.00 0.00
Note:

1. Diameters correspond to the portion allocated from CCUD to Bellevue
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City of MEMORANDUM

Bellevue

Date: February 11, 2015

To: Bellevue Utilities Technical Team
Dan Reisinger, P.E., Carollo Engineers, Inc.

From: Douglas Lane, P.E.

Subject: Equalizing Storage Component Sizing

Executive Summary

Equalizing (EQ) storage is used to accommodate the difference between water supply
flows and variable customer demand patterns. The Washington State Department of
Health (DOH) requires that EQ volume for peak demand conditions be considered when
sizing reservoirs.

Under ideal conditions, water supply would be constant, demand fluctuations would be
buffered (“equalized”) by flow into and out of reservoirs, and the volume of water in the
system would return to its initial level after 24 hours.

Historically, Bellevue assumed that EQ volume equal to 18% of maximum day demand
(MDD) was required, and rounded this to 20%. This was estimated based on a
generalized demand pattern presented in the 1992 Water Comprehensive Plan, before
significant changes in customer demand patterns. EQ storage assumptions are being
re-evaluated for the 2015 Water System Plan based on current data.

Hourly system-wide water demand (Water supply inlet flow +/- reservoir outflow/inflow)
telemetry was analyzed for each maximum demand day from 2007-2014, to estimate
the ideal volume required to equalize the maximum day demand (MDD). Ideal EQ
volume was compared with actual volume used, which varies to meet other operational
needs. Ideal system-wide EQ storage required averaged 7.6% over this period and
never exceeded 10%. Actual storage used averaged 7.9% and exceeded 10% only
once (10.5% in 2010).

Further analysis of the 2014 maximum day was conducted to evaluate localized
demands for various customer classes. Analysis showed that areas with predominately
single-family housing have significantly higher EQ storage needs (23% of local MDD
observed). A “predicted” EQ volume was also estimated based on the specific diurnal
curves and proportional flows for various user classes. The predicted EQ volume
(11.9% did not correlate well with actual demands, likely due to the limited sample set
and assumptions made.
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The following is recommended as a result of this study:

e For zones that include primarily single-family residential water customers, plan to
provide equalizing storage of 25% of local MDD.

e For zones with a diverse customer base representative of the entire system,
provide 10% of local MDD as equalizing storage.

e Review inlet and reservoir telemetry in future years to confirm volume estimates

2014 MDD Observed Equalizing Storage

Figure 1 shows observed hourly supply inlet volumes and the total system demand on
the 2014 maximum day, including water wheeled to Redmond and Issaquah, but
excluding the NH320, NH380, NH470, NH580 and RH545 pressure zones, which are
served by CCUD and Kirkland. MDD was 29.29 million gallons (MG), or 1.22 MG/hour.
Areas of Bellevue’s water service area that are primarily served by Coal Creek Utility
District or Kirkland supply inlets and reservoirs are excluded due to the lack of hourly
telemetry for those areas.

Figure 1 — Maximum Day Inlet Supply Flow versus Total System Demand
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The difference between the curves in Figure 1 is reservoir inflow/outflow (estimated
using hourly water level fluctuations and known tank geometry). Figure 1 demonstrates
graphically how reservoir volume partially equalizes supply and demand. Equalizing is
not ideal, however, as inlet flows still varied from roughly 80% of MDD (1:00 AM) to
116% of MDD (10:00 PM). Ideally, inlet flows would equal MDD continuously.

Figure 2 shows the ideal storage volume to equalize the observed system demands
(7.9%), and the actual EQ storage used (9.7%) on the maximum day. EQ storage is
calculated as the difference between maximum and minimum cumulative storage
volumes, assuming water supply with constant flow. Graphically, the ideal storage curve
represents the negative cumulative area between the diurnal demand curve and the
theoretical constant supply (PF = 1.0), similar to an integration in calculus. The “ideal”
EQ volume would be used if the net volume of water stored in the system return to its
initial level after 24-hours.

Figure 2 — Actual System-Wide Maximum Day Demands and EQ Storage

The system was operated on the maximum day such that 0.54 MG (1.8% of MDD) of
stored water was added during the 24-hour period. This accounts for the majority of the
difference between actual and ideal EQ storage. Actual volume used would have been
approximately 7.8% if the net storage in the system was unchanged.
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The analysis for 2014 maximum demand day above was repeated for each year 2007-
2014. Figure 3 shows observed water system demand on the maximum day for each
year from 2007 through 2014 (grey shaded lines), and the average during this period
(thick blue line). This includes the hourly volume metered through water supply inlets,
plus the change in reservoir volume throughout the system for each hour (excluding
NH320, NH380, NH470, NH580 and RH545, which are served by CCUD and Kirkland).
Observed patterns from 1963* and 1992 are also added to provide historical context,
and to contrast the significant changes in demand patterns.

Figure 3 — Historical Maximum Day Diurnal Patterns
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The ideal equalizing storage (calculated based on system demands) and actual
equalizing storage used by operations staff for each year from 2007-2014 is shown in
Table 1. The ideal required equalizing volume did not exceed 10% of MDD during any
observed year, and both the average ideal and average actual equalizing volume used
was less than 8% of MDD.

! Plan and Program for Water System Development. King County Water District No. 97 (Lake Hills Water
District), February 1963.
2 Water Comprehensive Plan. City of Bellevue, 1992.
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Table 1 — Ideal System-Wide Equalizing Storage Required, % of MDD

Ideal EQ Actual EQ

Volume Volume
2007 7.6% 8.3%
2008 8.0% 8.7%
2009 7.0% 8.3%
2010 9.6% 10.5%
2011 7.1% 6.0%
2012 7.5% 6.3%
2013 6.2% 5.9%
2014 7.9% 9.7%
Average 7.6% 7.9%

Figure 4 shows the 2007-2014 average MDD diurnal pattern and resulting cumulative
equalizing storage requirement. Ideal EQ storage required is the negative cumulative
sum of the shaded area between the demand curve and MDD, as described above.

Figure 4 — Typical 2007-2014 System-Wide MDD Diurnal Pattern and EQ Storage
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Based on the 2007-2014 maximum demand day telemetry, and neglecting special
localized EQ storage needs (discussed below), typically less than 8% of MDD is
required system-wide as EQ storage, and generally not more than 10% of MDD in a
high year. In large areas representative of the overall customer base, it is recommended
that 10% of MDD be provided for EQ storage.

2014 Estimated Single-Family Equalizing Storage

System-wide telemetry does not account for localized demand peaks, which may
require substantially more equalizing storage in some areas. To account for localized
differences in predominately single-family residential areas, diurnal demands and
required EQ storage specific to single-family housing® was analyzed.

Figure 5 shows the reservoir volume fluctuation predicted in a 100% single-family
residential area, resulting in 24.4% of MDD equalizing volume. It is recommended that
25% of MDD be provided as equalizing storage in primarily single-family areas.

Figure 5 — Estimated Single-Family Equalizing Storage Required

% City of Bellevue 2014 Summer Diurnal Demands Study
Page 6 of 11



City of MEMORANDUM

Bellevue

2014 Predicted Equalizing Volume

A rough, “predicted” system-wide composite diurnal curve was developed, using data
from the 2014 Summer Diurnal Demands Study and the volume-weighted average of
the customers represented. The “predicted” curve was compared with the ideal and
actual storage curves shown above, to verify the general applicability of the limited set
of customer-specific diurnal data.

Hourly diurnal demand information was collected for a limited sample set of customers
for July 16, 2014 is shown in Figure 6. This was the 2014 maximum demand day.

Figure 6 — Observed Maximum Demand Day Diurnal Patterns
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Bellevue’s water customer base is shown in Figure 7, as a percent of total annual billed
consumption in the water service area. This data does not include wheeled water.

Figure 7 — Proportion of Retail Demand, Annual Average

Figure 8 shows the predicted, actual, and ideal reservoir volume fluctuations on the
maximum demand day (July 16, 2014), as a cumulative % of total (24-hour) maximum
day demand (MDD).
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Figure 8 — System-Wide Reservoir Volume Fluctuation, 2014 Maximum Day

Table 2 summarizes the EQ storage requirement resulting from the curves shown in
Figure 8.

Table 2 — System-Wide Equalizing Storage Used, % of MDD

Peak Minimum EQ
Storage Storage Volume
Predicted +3.6% -8.4% 11.9%
Actual +1.9% -7.8% 9.7%
Ideal +1.9% -6.0% 7.9%

Predicted volume is higher than actual and ideal volume, possibly due to the numerous
assumptions required to estimate the volume-weight (% of system demands) to apply to
each customer class, as discussed below. However, a fair correlation can still be seen.
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To develop the predicted equalizing storage, an estimated system-wide composite
diurnal demand curve was developed. Diurnal curves for individual customer classes
shown in Figure 6 were combined into a composite curve using volume-weighted
demands from Figure 7, adjusted for the following factors:

Figure 7 shows a general trend toward increased multi-family (MF) housing and
reduced single-family (SF) housing, as a % of total water demands. The most
recent data (2013) was used due to the clear trend, rather than the average.
Demands were scaled to convert the annual customer class-size averages
(Figure 7) into an estimated summer average, based on relative comparison of
summer data with annual billing records and winter data from the same locations
(SF x 2, MF x 1, Hotels x 2, Office x 1.5, Retail x 1, Schools x 0.2, Irrigation x 3.2).
Demands were scaled to account for the maximum day occurring on a weekday,
versus “average” day (SF x 1, MF x 1, Hotels x 0.8, Office x 1.4, Retail x 1.1,
Schools x 1.2, Irrigation x 1).

Roughly 10% of water served by Bellevue is wheeled to adjacent utilities, and not
reflected in Figure 7. Of this, approximately 90% is provided to Redmond in the
Overlake area, which includes the Microsoft campus and other Overlake offices,
in addition to some SF neighborhoods. It is assumed that wheeled water is 50%
office, 20% SF, 20% MF, 2% hotels, 1.8% retail and 6.2% irrigation.

Irrigation demands represent 6.2% of 2013 water demands. These were
subtracted from the customer classes as appropriate based on data in the billing
system (0.5% SF, 1.2% MF, 4.5% Commercial).

Commercial water demands were assumed to be 70% office and 30% retail by
volume, based on estimated 70/30 ratio of building floor area in the City of
Bellevue, as reported by Bellevue’s Planning & Community Development
Department. This assumes water usage is roughly proportional to floor area.
Estimated demands from pressure zones primarily fed by CCUD and Kirkland
(NH320, NH380, NH470, NH580, RH545) were removed to allow for an apples-
to-apples comparison with the supply inlet and reservoir volumes.

Non-revenue demands were estimated at 5.8% of total system demand,
consistent with 2013 estimates. It was assumed that non-revenue demands are
constant (PF = 1.0). All other demands were scaled by 0.942.
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Figure 9 shows the resulting estimated system-wide composite demand curve

Figure 9 — Estimated System-Wide Demands and Predicted EQ Storage
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September 27, 2013

Mr. Doug Lane, P.E.

Utlities Department/Engineering Division
City of Bellevue

450 110" Avenue NE

PO Box 90012

Bellevue, WA 98009-9012

Email and US Mail
EOA-WOA Transmission Main Evaluation

Sent via:

Subject:

Dear Mr. Lane:

This letter summarizes the results of RH2 Engmeenng, Inc.’s, (RH2) preliminary analyses
petformed to evaluate alternatives for transmission main improvements to convey water from
the City of Bellevue’s (City) East Operating Area (EOA) to the West Operating Area (WOA)
during concurrent water supply disruption and fire flow emergency conditions. These
analyses were performed using existing computer models of the City’s water system. This
letter report summarizes the results of the preliminary analyses and the operational conditions
used in the hydraulic models.

BACKGROUND

The City’s 2006 Water Comprebensive Plan (WCP) forecasted a future storage deficiency in the
City’s WOA and a future storage surplus in the EOA. Subsequently, rezoning of the Bel-Red
Road corridor has accelerated the timeframe and increased the projected storage deficit in the
WOA. Construction of an additional 3.5 million gallons (MG) of storage in the WOA is
curtently being considered to resolve this storage deficiency for the medium term (until
roughly 2030). As a short-term alternative to constructing new storage in the WOA, the WCP
suggests that a transmission main could be constructed to convey supply from the City’s East
Operating Area (EOA) to the WOA in the event of a water supply emergency. The City
contracted with RH2 to perform preliminary analyses to identify opportunities for transferring
stored water from the EOA to the WOA and compare the relative costs of doing so to the
previously identified costs of constructing additional storage in the WOA.

The City’s water utility Capital Improvement Program currently includes capital improvement
plan (CIP) #W-104, which will construct a new WOA inlet and transmission main; possibly in
either Bel-Red Road or SE 8" Street, within the current 7-year CIP window. Although the
additional transmission capacity that will be contributed by CIP #W-104 s considered i the
transmission main analyses presented herein, the cost of CIP #W-104 was not included in the
cost estimates for the transmission main alternatives. The City’s recent conversion of the Lake
Hills 520 Zone to a 530 Zone was also considered in the transmission main analyses.
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Four initial alternative transmission main alignments were identified by the City for this evaluation. Two of
the alternatives were based on the recommended locations suggested in the WCP, while the other two were
based on the potential alignments for CIP #W-104. A fifth alternative was also identified by RH2. The
analyses performed to evaluate these five alternatives are described herein.

HYDRAULIC ANALYSES DESCRIPTION

Fire flow analyses were performed to determine the water system improvements necessaty to adequately
convey supply from the EOA to the WOA for a 5,500 gallons per minute (gpm) fire flow event while
limiting the maximum velocity to 10 feet per second (ft/s) in the proposed EOA-WOA transmission main.
Velocities in distribution mains were not derated to 10 ft/s in all locations as this would require substantial
additional improvements to resolve localized areas of high velocity, which is assumed would not be
economically justified given the extremely critical conditions that were modeled. The model scenario
assumed a water supply emergency when all SPU/Cascade inlets are offline so that standby/emergency
storage is needed. For this reason, the City’s standard policy of a system-wide 10 ft/s velocity constraint
was only applied to transmission mains but was not applied to distribution mains. The fire flow analyses
were based on providing a minimum residual pressure of 20 pounds per square inch (psi) throughout the
system under maximum day demands per DOH criteria.

Separate hydraulic models were analyzed for the WOA and EOA. To perform analyses in the WOA, the
hydraulic model of the WOA from the City’s 2010 System-Wide Fire Flow Analyses project was used. Fire
flow analyses were performed at representative nodes throughout the Bellevue 400 Zone to evaluate various
EOA-WOA transmission main alignments and to identify additional water system improvements that may
be necessary to convey supply from the Lake Hills 530 Zone in the EOA to the Bellevue 400 Zone in the
WOA. The analyses assumed only one fire flow demand within the system was occurring at a time.

Analyses were also performed in the EOA model to confirm that the minimum required residual pressure of
20 psti during a fire event can be maintained throughout the EOA while also providing 5,500 gpm of supply
to the WOA. To perform these analyses, the preliminary calibrated hydraulic model of the EOA from the
City’s 2013 520 Zone Conversion project was used. Fire flow demand was input to the model at the
location of the EOA-WOA transmission main connection to the Lake Hills 530 Zone. The analyses
assumed only one fire flow demand within the system was occurring at a time. Analyses were performed to
evaluate the various EOA-WOA transmission main alignments and to identify additional water system
nnprovements that may be necessaty to convey supply from the EOA to the WOA while maintaining a
minimum residual pressure of 20 psi in the Lake Hills 530 Zone. The operational conditions used in the
WOA and EOA models are shown in the tables attached.

HYDRAULIC ANALYSES RESULTS

The existing water system has limited capacity to transfer water from the EOA to the WOA through a series of
pressure reducing valves (PRV). The results of system analyses for existing representative locations are shown
in Tables 1 and 2 and indicate that the existing system can maintain a minimum residual pressure of 20 psi
while providing at least 5,500 gpm to all locations in the table except at node 813. Although the existing
system is currently capable of meeting the planning-level fire flow rate, the WOA reservoirs will not have
sufficient volume in the future to sustain this flow rate for the required duration. If a new reservoir is not
constructed at this time, the required volume could instead be transferred from the EOA reservoirs through a
transmission main to meet the future storage needs of the WOA. Analyses were performed to identify
alternative improvements for transferring the necessary storage volume from the EOA to the WOA while
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maintaining a minimum residual pressure of 20 psi and limiting the transmission main responsible for
conveying the supply to 10 ft/s or less.

Table 1
WOA Model Available Fire Flow with Inlets Offline

West Operating Area Available Fire Flow (gpm)
Node Location Existing Alternative A | Alternative B | Alternative C | Alternative D | Alternative E
813 |10401NE32ndPlace | 378 | 3738 | 3923 | 3782 | 385 3821
1257 12241 Main Street 6,963 6,963 8,794 8,066 10,000 8,052
1414 [2700 Northup Way 5,669 5671 6,055 5797 6107 | 051
15 [1252 112th Ave NE _ 8,529 8,529 10,000 | 9,800 10,000 | 5710
J-5  |Overlake Medical Center 7,579 7,655 9,588 ] 8,922 10,000 - 8,820
-6 [1831130th Ave NE 8,944 8,894 10,000 10,000 10,000 10,000
+7  |icPenny 8,046 8,047 9,373 8,804 | 10,000 9,021
)-8 |1835 Bellevue Way NE 10,000 10,000 10,000 10,000 | 10,000 10,000
J-10 {1500 124th Ave NE 8,328 8,329 10,000 10,000 | 10,000 10,000

Note: Fire flow storage caparity limits the actual available fire flow in some high risk areas to 5,500 gpm. To attain the required protection in these areas,
property owners may be required to install onsite fire protection improvements.

Table 2
EOA Model Minimum Residual Pressure
Existing Static East Operating Area Residual Pressure
Pressure with 5,500 gpm Supply to West Operating Area {psi)

Node Location {psi) Alternative A | Alternative B | Alternative C | Alternative D | Alternative E
122036 [NE4Othinlet 85 66 81 74 | 84 81
1-18735 |140th Ave NE & 26thSt | 127 119 | 123 | 10 | 126 | 97
J-2589 |Bel-Red Rd and 148th Ave 94 82 89 61 93 ' 91
J-6760 |SE 8th St and 140th Ave NE 85 84 82 84 53 66

1-42771 |148th Ave NEand NE34thSt | 57 45 | 53 45 57 54
1-34481 2041 148th Ave NE 91 79 86 63 90 88
J-27054 [16201 NE 19thSt 29 | 2 28 | 21 _BR 27
1-24286 [1811 156th Ave NE 49 40 43 41 ] 48 46
J-21203 |15600 NE 8th 5t 7 52 50 46 48 52 51
J-20484 [141 156th Ave SE 84 ‘ 83 79 82 80 81
J-17744 |15 140th Ave NE 65 65 65 65 65 58

1-1392  |SE 28th Inlet 27 27 25 26 25 24

1-344 |4160 150th Ave SE 21 21 20 21 ' 21 20

Initial analyses were performed to evaluate the existing transmission capacity with adjustments to the settings
of existing PRV, If the PRV settings were modified and the velocity in the transmission mains were derated to
10 ft/s, the analyses indicate that the existing system only has the capacity to convey approximately 3,750 gpm
from the EOA to the WOA, which is inadequate to meet the 5,500 gpm supply requirement that is needed if a
new WOA storage facility is not constructed at this time. Without the velocity requirement applied to
transmission mains, some older AC water main would experdence velocities in excess of 17 ft/s in order to
provide the necessary supply amount of 5,500 gpm at a residual pressure of 20 psi in the system. This was not
considered a viable alternative because it violates the City’s standards for velocity for transmission mains.
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Additional hydraulic analyses were performed to identify viable alternatives that are capable of maintaining
the velocity standard of 10 ft/s in the transmission mains while conveying 5,500 gpm from the EOA
reservoirs to the WOA. The five alternatives identified included various combinations of PRV, booster
pump station, and transmission main improvements. The following sections desctibe each of the viable
transmission main alternatives that were identified. The improvements for the five alternatives are shown
schematically in the attached Figure 1 and the results of the hydraulic analyses are shown in Tables 1 and 2.

Alternative A

The initial improvements for Alternative A included installation of a new 16-inch water main in NE 40t Street
between the existing transmission main in 148" Avenue NE and 1327 Avenue NE. This potential alignment
was identified in the City’s 2006 WCP and would require that water be transferred through a new booster
pump station (BPS) from the Lake Hills 530 Zone near 148" Avenue NE to the Pikes Peak 670 Zone at 132
Avenue NE. Alternatively, the existing NE 40 BPS may be evaluated to determine the ability to upgrade the
station to also supply the Pikes Peak 670 Zone. The water main improvements in addition to those identified
mn the 2006 WCP are necessary to extend the proposed transmission main from 1327 Avenue NE to existing
transmission main in the PP670 Zone. The existing water main in the PP670 Zone at 132 Avenue NE is
undersized to transfer the necessary supply from the EOA to the WOA.

Supply from the PP670 Zone would need to be transferred back down through the Pikes Peak 550 Zone to
the Bellevue 400 Zone through a series of new pressure reducing valve (PRV) stations. These and other system
improvements to meet the velocity and pressure requirements of the system during a fire event in the WOA
were identified and included in the hydraulic model. These improvements are as follows.
e 10,700 feet of 16-inch water main:
o NE 40t Street from 148" Avenue NE to 132 Avenue NE.
134th Avenue NE from NE 40™ Street to NE 36 Street.
NE 36 Street from 134" Avenue NE to 130t Avenue NE.
130t Avenue NE from NE 36% Street to NE 39th Street.

NE 39t Street from 130t Avenue NFE. to 124t Avenue NE.

e New LH530/PP670 BPS near NE 40th Inlet or upgrade to the existing NE 40" BPS (5,500 gpm
capacity).
e PP670/PP550 PRV station at 124% Avenue NE and NE 39th Street.

e DPP550/BV400 PRV station at 124h Avenue NE and NE 24th Street with 16-inch water main
connection from the Pikes Peak 550 Zone to the Bellevue 400 Zone.

The results of the hydraulic analyses with the Alternative A improvements, shown in Tables 1 and 2 for
representative nodes in the system, indicate that the EOA can supply 5,500 gpm to the WOA through the
proposed transmission main while maintaining a minimum residual pressure of 20 psi. With the exception of
node 813, the available fire flow at all nodes in the WOA that were evaluated exceed 5,500 gpm.
Improvements to increase the available fire flow at node 813 require the replacement of local distribution main
that was not evaluated as part of this effort.

® @& ® W
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Alternative B

The initial improvements for Alternative B included installation of a new 16-inch water main in NE 8% Street
from 13274 Avenue NE to 1515t Avenue NE. This potential alignment was identified in the City’s 2006 WCP
to transfer supply from the NE 8t Inlet to the WOA. To meet the velocity and pressure requirements of the
system during a fire event in the WOA, additional improvements were identified and included in the hydraulic
models. The additional water main improvements are necessary to extend the proposed transmission main
across the KC300 Zone to the easterly terminus of the 12-inch BV400 Zone transmission main at 128h
Avenue NE. The Alternative B improvements are as follows.

e 7800 feet of 16-inch water main in NE 8% Street from 128" Avenue NE to 151 Avenue NE.
o 1.H530/KC450 PRV station near the NE 8t Inlet.

e KC450/BV400 PRV station at NE 8 Street and 140 Avenue NE.

The results of the hydraulic analyses with the Alternative B improvements, shown in Table 1, indicate that the
EOA can supply 5,500 gpm to the WOA through the proposed transmission main while maintaining a
minimum residual pressure of 20 psi. Similar to Alternative A, with the exception of node 813, the available
fire flow at all nodes in the WOA that were evaluated exceed 5,500 gpm.

Altemative C

The initial improvements for Alternative C included installation of a new 16-inch water main in Bel-Red Road
from the existing 16-inch transmission main at the Bel-Red Inlet near 13274 Avenue NE to the westerly extent
of the LH520 Zone in the EOA at 148" Avenue NE. A portion of this potential alignment, from 132nd
Avenue NE to 140 Avenue NE, may be constructed as part of the City’s CIP #W-104 if the new Seattle
supply inlet is installed near the existing NE 8% Inlet. Therefore, the potential cost of CIPH#W-104 was
subtracted from the capital cost estimate for Alternative C, since those funds are allocated to setve another
purpose. To meet the velocity and pressure requirements of the system during a fire event in the WOA,
additional improvements were identified and included in the hydraulic models for this alternative. The
Alternative C improvements ate as follows.

o 10,100 feet of 16-1nch water main:
0 Bel-Red Road from the Bel-Red Inlet at 1327 Avenue NE to 148" Avenue NE.
o 148" Avenue NE from Bel-Red Road to NE 20t Street.
o 156t Avenue NE from NE 8% Street to NI 20t Street.

e LH530/BV400 PRV station at Bel-Red Road and 148" Avenue NE.

The results of the hydraulic analyses with the Alternative C improvements, shown in Table 1, indicate that the
EOA can supply 5,500 gpm to the WOA through the proposed transmission main while maintaining a
minimum residual pressure of 20 psi. Similar to the other Alternatives, with the exception of node 813, the
available fire flow at all nodes in the WOA that were evaluated exceed 5,500 gpm.

Alternative D

The initial improvements for Alternative D included installation of a new 16-inch water main in SE 8 Street
and the Lake Hills Connector from the 12-inch BV400 Zone transmission main on the east side of Interstate
405 to 140" Avenue NE. This potential alignment may be constructed as part of the City’s CIP project
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number #W-104 if the new Seattle supply inlet is installed at SE 8t Street and Interstate 405. The potential
cost of CIP#W-104 was therefore subtracted from the capital cost estimate for Alternative D, since those
funds are allocated to setve another purpose.

To meet the velocity and pressure requitements of the system during a fire event in the WOA, additional
improvements were identified and included in the hydraulic models for this alternative. The additional water
main improvements are necessary to extend the proposed transmission main from NE 140 Avenue to the
16-inch transmission main in 148t Avenue NE and to resolve low pressures that would result from drawing
supply from the southern portion of the EOA. The Alternative C improvements are as follows.

e 19500 feet of 16-inch water main:

o SE 8t Street and the Lake Hills Connector from the east side of Interstate 405 to 148t Avenue
NE.

148 Avenue SE from the SE 28t Inlet to SE Eastgate Drive.
SE Eastgate Drive from 148 Avenue SE to 146" Avenue SE.
146" Avenue SE from SE Eastgate Drive to SE 427 Place.
SE 420 Place from 146% Avenue SE to 145% Avenue SE.

o 145" Avenue SE from SE 42m Place to the Parksite Reservoir.
e LH530/BV400 PRV station in SE 8t Street west of 140t Avenue SE.

The results of the hydraulic analyses with the Alternative D improvements, shown in Table 1, indicate that the
EOA can supply 5,500 gpm to the WOA through the proposed transmission main while maintaining a
minimum residual pressure of 20 psi. Similar to the other Alternatives, with the exception of node 813, the
available fire flow at all nodes in the WOA that were evaluated exceed 5,500 gpm.

Alternative E

@ @ © ®

Alternative E is based on transferring water from the EOA to the WOA at two locations. This provides
redundancy mn supply to the WOA in the event of a failure of one of the transmission mains and better
disbursement of the supply throughout the Bellevue 400 Zone. Under this alternative, water would be
transferred from the EOA to the WOA through the existing LH530/BV400 PRV station in 140" Avenue NE
and NE 26t Street and from the existing KC450/BV400 PRV station in SE 1% Street east of 136" Avenue
NE. The existing KC450/BV400 PRV station is supplied by three PRV stations that transfer water from the
Lake Hills 530 Zone to the Kelsey Creek 450 Zone. To meet the velocity and pressure requirements of the
system during a fire event in the WOA, water main improvements were also identified and included in the
hydraulic models for this alternative. The water main improvements in NE 8t Street are necessary to extend
the transmission capacity from the KC450/BV400 PRV station across the KC300 Zone to the easterly
terminus of the 12-inch BV400 Zone transmission main at 128" Avenue NE. The Alternative E
improvements are as follows.

e 2,600 feet of 16-inch water main in 140t Avenue NE from NE 40 Street to NE 36 Place.
e 1,600 feet of 12-inch water main:

o NE 8t Street from 128% Avenue NE to 136t Avenue NE.

o SE 7t Street from 141% Place SE to 140t Avenue SE.
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e Upgrades to the following PRV stations to confirm reliability during an emergency event.
o LH530/BV400 PRV staton in 140 Avenue NE and NE 26t Street.
o KC450/BV400 PRV station in SE 1% Street east of 136™ Avenue NE.

The results of the hydraulic analyses with the Alternative E improvements, shown in Table 1, indicate that the
EOA can supply 5,500 gpm to the WOA through the proposed transmission mains while maintaining a
minimum residual pressure of 20 psi. Similar to all the other Alteratives, with the exception of node 813, the
available fire flow at all nodes in the WOA that were evaluated exceed 5,500 gpm.

The benefits of implementing one of the transmission main alternatives are limited to the WOA. Due to the
differential in hydraulic gradients between the operating areas, the transmission main will only be capable of
supplying the WOA from the EOA and not vice versa. The PRVs supplying the BV400 Zone from the
transmission mains should be equipped with pressure sustaining features or other improvements should be
installed in the system to prevent cxcessive flows being conveyed to the WOA from drawing the EOA below
the City’s level of service standards.

IMPACT OF 560 ZONE CONVERSION

The City is currently evaluating the viability of converting a portion of the Lake Hills 520 Zone in the EOA
to a 560 Zone to increase pressures in the Crossroads area of the system. Some of the improvements
identified for this transmission main analysis are included in alternative improvements that were identified
to complete the 560 Zone conversion. Cost reduction for both projects may be realized depending on the
alternatives selected. Implementation of the 560 Zone conversion will not otherwise impact the
improvements identified for the EOA-WOA transmission main alternatives.

COMPARATIVE COST ANALYSIS

Preliminary study-level cost estimates wete developed to determine each alternative’s relative cost for
comparison with the estimated cost for constructing an additional 3.5 MG of storage in the WOA. The cost
estimates were prepared to determine the relative order of magnitude of the costs for each alternative and
have not been adjusted for factors such as location, roadway restoration requitements, etc. The costs for
Alternatives C and D do not include the portion of the transmission main that is included as part of the
City’s CIP #W-104, as this project is necessary to meet other water system needs. A summary of the
alternative costs are shown in Figure 2 and an itemized list of the improvements and estimated costs are
included in the attached tables. The cost shown in the figure for the additional WOA storage is the average
of the three lowest cost alternatives from RH2’s 2010 West Operating Area Capacity Improvement Study, inflated
to 2013 dollars.
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Figure 2
Study-level EOA-WOA Transmission Main Costs

West Operating Area Storage Improvements Alternatives
Study Level Project Cost Summary

[

Estimated 3.5 MG WOA Storage $8,524,000

Transmission Main Alternative A $9,019,000

Transmission Main Alternative B $5,187,000

P % . CIP #W-104
Transmission Main Alternative C $1.722.000
—_—. . . CIP #W-104
Transmission Main Alternative D $5,7i78,000
Transmission Main Alternative E |
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Project Cost Including Construction and Indirect Costs (2013 $$)

As shown in Figure 2, the study-level cost estimate for implementation of transmission matn Alternative I
1s the lowest cost alternative.

PRELIMINARY TRIPLE BOTTOM LINE ANALYSIS

In addition to the capital costs, other ecological and social impacts should be considered when evaluating
the viability of constructing transmission main to transfer water from the EOA to the WOA in lieu of
constructing a new reservoir in the WOA. The triple bottom line analysis should reflect the impacts to
traffic and residents as well as environmental factors that may be encountered during construction, normal
operation or failure of the components in the alternatives analysis. It should also consider the timing of
each alternative project with regards to future operations and maintenance needs and the remaining life
expectancy of the existing water system facilities.

A preliminary triple bottom line analysis is attached and a summary of the City’s scoring of the items is
shown in Figure 3. The analysis evaluated the various impacts and benefits of a new WOA reservoir and an
EOA-WOA transmission main based on the five alignment alternatives described in this letter report. Each
item that was considered in the analysis was given a weighting factor between 1 and 5 that indicates the
relative importance of the element. A weight factor of 5 indicates items that are considered the most
important in the analysis. The relative economic, social and environmental impacts were scored either a -2, -
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1, 0, 1 or 2 for each item that it was applicable. A score of 2 in the table indicates that the item has a
significant economic, social or environmental advantage over the other alternatives. A score of -2 indicates
that the item has a significant economic, social or environmental disadvantage over the other alternatives.
The economic scote reflects the relative financial cost of the item being considered. The social score reflects
the relative impact on people and the community. The environmental score reflects the relative impact to
the environment and the City’s goals for sustainability. A cursory environmental review, which considered
sensitive areas currently mapped by King County, was performed for the purposes of this analysis. Further
environmental investigation and analysis is recommended if the City elects to consider these alternatives
further.

Figure 3
Preliminary Triple Bottom Line Analysis Summary
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Estimated 3.5 MG Transmission Main Transmission Main Transmission Main Transmission Main Transmission Main
WOA Storage Alternative A Alternative B Alternative C Alternative D Alternative E

The preliminary triple bottom line analysis indicates that Transmission Main Alternative E is the most
favorable alternative when considering the econommic, social and environmental impacts of the alternatives.
The remaining transmission main alternatives and the estimated 3.5 MG WOA Storage alternative scored
significantly lower than Transmission Main Alternative I. If the City elects to evaluate any of the
transmission main alternatives further in a subsequent phase, the triple bottom line analysis could be further
refined. Some items, however, require policy decisions to be formed by the City before they can be
quantified in the triple bottom line analysis. Further refinement of the analysis should be performed once
these decisions are made.

CONCLUSION AND NEXT STEPS

The analyses described in this letter report indicate that construction of an EQA-WOA transmission main
and associated improvements is likely less costly than constructing additional storage in the WOA.
However, other factors should be considered to determine the most approptiate improvements for
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resolving the projected future storage deficiency in the WOA. Since the transmission main analyses
desctibed herein were performed for the purposes of determining the general order of magnitude costs for
an EOA-WOA transmission main, the analyses should be further refined if the City elects to pursue this
further. Prior to continuing with additional analyses, it is recommended that the distribution of demands in
the models be confirmed, as well as the reservoir level setpoints, PRV settings, and other facility operational
conditions. Additionally, the City updated its database of node elevations in 2012 and these elevations
should be imported into the WOA model. Following these model updates, the alternative analyses may be
evaluated to further optimize the identified improvements. The cost estimates may also be refined to
identify more accurate construction costs for the specific projects and the triple bottom line analysis
elements may be further defined.

If you have any questions regarding the analyses, please call Michele Campbell at (425) 951-5394 or Tony
Pardi at (425) 951-5312. Thank you for the opportunity to assist with this project.

Sincerely,

RH2 ENGINEERING, INC.

At o goe U

Michele R. Campbell, P.E.
Project Engineer

Tony V. Pardi, P.E.
Project Manager

RMW/TVP/MC /jq/ms

Attachments: Figure 1: Transmission Main Alternative Improvements
Hydraulic Model Operational Conditions
Preliminary Study-level Cost Estimate
Preliminary Triple Bottom Line Analysis
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City of Bellevue
EOA-WOA Transmission Main Evaluation
Hydraulic Analyses Operational Conditions

West Operating Area
Demand
Total Demand (ipm) | 18,013
Tanks
Initial Elevation
Label Zone (ft)
30111 400 Bellevue 379
99999 400 Bellevue 392.00
30051 400 Bellevue 370.60
30011 550 Pikes Peak 542
30071 335 Clyde Hill 323
30061 335 Clyde Hill 323
30041 500 Clyde Hill 447.40
30101 252 Meydenbauer 245
Reservoirs
Hydraulic Grade
Label Zone (ft)
450_400_PRV43 520 Lake Hills 430.6
17001 Seattle Offline
20023 Seattle Offline
20051 Seattle Offline
20073 Seattle Offline
30021 Seattle Offline
BEL_RED_INLET_20033 Seattle Offline
CV_RV300_1 400 Woodridge Offline
CV_RV300_2 400 Woodridge Offline
LH520 520 Lake Hills Offline
NS200 220 Bellefield Offline
Pumps
Label Status Zone
10031 Off 670 Pikes Peak
10091 Off 450 Woodridge
10032 Off 670 Pikes Peak
10012 On 670 Pikes Peak
10033 Off 670 Pikes Peak
10021 On 550 Pikes Peak
10011 On 670 Pikes Peak
10051 On 500 Clyde Hill
10052 On 500 Clyde Hill
10092 On 450 Woodridge
10053 On 500 Clyde Hill
PRVs
Hydraulic Grade Pressure Setting
Elevation Setting (Initial) (Initial)
Label (ft) (ft) (psi) Status (Initial) Zone
1 311 335 10 Active 335 Clyde Hill
3 90 265 76 Active 300 Entai
4 73 241 73 Active 252 Meydenbauer
5 58 0 80 Active 252 Meydenbauer
7 40 0 73 Active 220 Bellefield

9/26/2013, 8:39 AM
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City of Bellevue

EOA-WOA Transmission Main Evaluation
Hydraulic Analyses Operational Conditions

West Operating Area
PRVs
Hydraulic Grade Pressure Setting
Elevation Setting (Initial) (Initial)
Label (ft) (ft) (psi) Status (Initial) Zone
8 294 428 58 Active 450 Woodridge
9 196 369 75 Active 400 Woodridge
11 84 384 130 Active 400 Woodridge
12 255 368 49 Active 400 Woodridge
13 165 292 55 Active 300 Kelsey Creek
14 114 0 75 Active 300 Kelsey Creek
17 394 661 116 Closed 670 Pikes Peak
22 169 319 65 Active 335 Clyde Hill
23 112 303 83 Active 335 Clyde Hill
24 167 243 33 Active 230 Medina
25 102 252 65 Active 252 Meydenbauer
26 61 241 78 Active 252 Meydenbauer
28 154 0 0 Active 400 Bellevue
34 34 207 75 Active 220 Bellefield
35 327 465 60 Active 450 Woodridge
43 225 375 65 Active 400 Bellevue
a7 218 379 70 Closed 400 Bellevue
49 306 373 29 Active 400 Bellevue
52 433 587 67 Active 600 Pikes Peak
85 28 208 78 Active 220 Bellefield
90 130 208 34 Active 220 Bellefield
116 260 378 51 Active 400 Bellevue
127 394 0 68 Active 550 Pikes Peak
131 53 247 84 Active 250 Hunts Point
132 64 0 77 Active 250 Hunts Point
133 157 247 39 Active 252 Meydenbauer
134 115 293 77 Active 300 Entai
135 122 0 53 Active 252 Meydenbauer
136 236 252 7 Active 252 Meydenbauer
156 146 0 59 Active 300 Kelsey Creek
177 100 199 43 Active 220 Yarrow Bay
178 124 198 32 Active 220 Yarrow Bay
20021 364 391 12 Active 400 Bellevue
20031 166 0 103 Active 400 Bellevue
20061 384 0 5 Inactive 400 Bellevue
99999 326 0 30 Closed 400 Bellevue
Dummy_252 236 252 7 Active 252 Meydenbauer
PRV20071 26 0 118 Active 300 Entai
FCVs
Flow Setting
Elevation (Initial)
Label (ft) (gpm) Status (Initial) Zone
20041 332.00 400.00 Closed 400 Bellevue
20051 80.00 2,200.00 Closed Seattle
20071 26.00 1,500.00 Closed 300 Entai
BEL_RED_INLET 166.00 7,300.00 Closed 400 Bellevue
Cherry_Crest_Inlet 364.00 7,300.00 Closed Seattle
Cherry_Crest_Reservoir_Supply 364.00 3,500.00 Inactive Seattle

20f3
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City of Bellevue
EOA-WOA Transmission Main Evaluation
Hydraulic Analyses Operational Conditions

West Operating Area
PBVs
Hydraulic Grade Pressure Setting
Elevation Setting (Initial) (Initial)
Label (ft) (ft) (psi) Status (Initial) Zone
Dummy_valve 384 0 90 Inactive Seattle
93 249 0 50 Inactive 400 Bellevue
985a 185 0 10 Inactive 400 Bellevue
la 311 0 5 Inactive 400 Bellevue
11803b 326 0 35 Inactive 400 Bellevue
30f3
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City of Bellevue

EOA-WOA Transmission Main Evaluation
Hydraulic Analyses Operational Conditions

East Operating Area
Demand
I Total Demand (gpm) | 12,432
Tanks
Initial Elevation
Label Zone (ft)
Lake_Hills_N_30081 520 Lake Hills 516
Lake_Hills_S_30091 520 Lake Hills 508
NE40th_30021 NE 40th Res 392.5
Newport_30121 520 Lake Hills 509
Parksite_30131 520 Lake Hills 502.9
Sammamish_30191 270 Sammamish 243.5
Reservoirs
Hydraulic Grade
Label Zone (ft)
161st_Inlet Cascade Offline
CESSL_to_RV300_Inlet_20051 CESSL Offline
Eastgate_Inlet_20082 TESSL Offline
Kirkland_Meter_200 545 Rose Hill Offline
NE8th_Inlet_20041 TESSL Offline
NE40th_Inlet_20014 TESSL Offline
TESSL_Pump_LH520_ 20061 TESSL Offline
Pumps
Label Status Zone
10021 Off 520 Lake Hills
10022 On 520 Lake Hills
10023 Off 520 Lake Hills
10061 Off 520 Lake Hills
10062 Off 520 Lake Hills
10071 On 520 Lake Hills
10072 Off 520 Lake Hills
10101 Off TESSL
PRVs
Hydraulic Grade Pressure Setting
Elevation Setting (Initial) (Initial)
Label (ft) (ft) (psi) Status (Initial) Zone
10 234.56 352.16 51 Active 330 Redmond
14 305.45 418.44 49 Active 400 Redmond
15 160.32 333.26 75 Active 330 Redmond
16 218.31 331.3 49 Active 330 Redmond
17 215.3 332.9 51 Active 330 Redmond
19 320.2 470.08 65 Active 400 Redmond
20 327.78 477.66 65 Active 400 Redmond
22 334.3 433.45 43 Active 400 Redmond
23 228.35 336.73 47 Active 330 Redmond
34 320.43 417.28 42 Active 400 Redmond
37 237 0 59 Active 380 College Hill
38 284 422.35 60 Active 380 College Hill
39 280 418.35 60 Active 440 College Hill

9/26/2013, 8:39 AM
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City of Bellevue
EOA-WOA Transmission Main Evaluation
Hydraulic Analyses Operational Conditions

East Operating Area
Hydraulic Grade Pressure Setting
Elevation Setting (Initial) (Initial)
Label (ft) (ft) (psi) Status (Initial) Zone
40 154 262.38 47 Active 300 Richards Valley
42 291 429.35 60 Active 450 Kelsey Creek
44 290 430.66 61 Active 450 Kelsey Creek
50 296 498.92 88 Active 520 Lake Hills
58 159 285.82 55 Active 300 Eastgate
59 298 413.29 50 Active 440 Eastgate
60 284 410.82 55 Active 440 Eastgate
61 86 247.41 70 Active 270 Sammamish
65 208 254.12 20 Active 270 Sammamish
66 270 406.05 59 Active 440 Eastgate
67 308 365.65 25 Active 380 Lake Hills
68 112 245.74 58 Active 270 Sammamish
69 308 365.65 25 Active 380 Lake Hills
70 271 411.66 61 Active 435 Lake Hills
71 194 0 26 Active 270 Sammamish
72 144 254.68 48 Active 270 Sammamish
73 288 380.23 40 Active 400 Redmond
80 310 422.99 49 Active 435 Lake Hills
81 288 424.05 59 Active 435 Lake Hills
82 286 382.85 42 Active 435 Lake Hills
86 78 290.14 92 Active 300 Richards Valley
93 284 433.88 65 Active 450 Kelsey Creek
94 334 442.38 47 Active 450 Kelsey Creek
95 303 399.85 42 Active 400 Eastgate
98 286 373.62 38 Active 380 College Hill
101 305 392.62 38 Active 400 Eastgate
114 181 254.79 32 Active 270 Sammamish
130 210 373.72 71 Active 370 Eastgate
136 316 431.29 50 Active 440 College Hill
137 351 489.35 60 Active 520 Lake Hills
139 200 0 38 Active 330 Redmond
140 197 296.15 43 Active 330 Redmond
141 277 371.54 41 Active 400 Redmond
154 230 366.05 59 Active 380 College Hill
158 159 285.82 55 Active 300 Richards Valley
20011a 315 519.76 88.8 Active TESSL
20012 315 0 88.8 Active 520 Lake Hills
FCVs
Flow Setting
Elevation (Initial)
Label (ft) (gpm) Status (Initial)
FCV-3 416.04 2,000.00 Closed
FCV-4 406.46 2,000.00 Closed
FCV-5 427.54 2,500.00 Closed
FCV-6 395.96 2,000.00 Active
FCV-7 391.55 2,300.00 Inactive
FCV-NE 8th Inlet 319.19 3,500.00 Closed
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City of Bellevue
EOA-WOA Transmission Main Evaluation
Preliminary Study Level Cost Estimate

Base Construction + Indirect
Description Unit Price* Unit Price
24" Water Main (per LF) $390 $726
16" Water Main (per LF) $330 $615
12" Water Main (per LF) $290 $540
PRV Station (each) $105,000 $195,572
* Assumes grind and overlay of streets.
Alternative A
Iltem |Description | Units | Quantity | Unit Price | Total Price
Construction Costs (2013 $$)
1 [16-inch Water Main in NE 40th St and PP670 Zone LF 10,700 [ $ 330 | % 3,531,000
2 |LH520/PP670 BPS: 5,500 gpm LS 1 $ 1,100,000 [ $ 1,100,000
3 |PP670/PP550 PRV EA 1 $ 105,000 | $ 105,000
4 |PP550/BV400 PRV EA 1 $ 105,000 | $ 105,000
Construction Cost Subtotal $ 4,841,000
Washington State Sales Tax (9.5 percent) $ 460,000
Construction Cost Contingency (20 percent) $ 1,061,000
Construction Cost Total $ 6,362,000
Indirect Costs (2013 $$)
Indirect Costs (35 percent of construction costs and includes construction survey, predesign
engineering, design engineering, construction engineering and administration, permitting
and inspections) $ 2,227,000
Indirect Cost Total $ 2,227,000
Project Cost Subtotal $ 8,589,000
Project Contingency (5 percent) $ 430,000
Project Cost Including Construction and Indirect Costs $ 9,019,000

Alternative B

Iltem |Description |

Units

| Quantity | Unit Price | Total Price

Construction Costs (2013 $$)

1 [16-inch Water Main in NE 8th St LF 7800 [$ 330 | $ 2,574,000
2 |LH520/KC450 PRV EA 1 $ 105,000 | $ 105,000
3 |KC450/BV400 PRV EA 1 $ 105,000 | $ 105,000
Construction Cost Subtotal $ 2,784,000
Washington State Sales Tax (9.5 percent) $ 265,000
Construction Cost Contingency (20 percent) $ 610,000
Construction Cost Total $ 3,659,000
Indirect Costs (2013 $$)
Indirect Costs (35 percent of construction costs and includes construction survey, predesign
engineering, design engineering, construction engineering and administration, permitting
and inspections) $ 1,281,000
Indirect Cost Total $ 1,281,000
Project Cost Subtotal $ 4,940,000
Project Contingency (5 percent) $ 247,000
Project Cost Including Construction and Indirect Costs $ 5,187,000
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City of Bellevue
EOA-WOA Transmission Main Evaluation
Preliminary Study Level Cost Estimate

Alternative C

Iltem |Description |

Units

| Quantity | Unit Price | Total Price

Construction Costs (2013 $$)

1 16-inch Water Main in Bel-Red Rd from Bel-Red Inlet to TESSL* LF 2,800 $ - $ -
2 16-inch Water Main in Bel-Red Rd from TESSL to LH520 Zone LF 2,800 ([$ 330 | $ 924,000
3 16-inch Water Main in 148th Ave NE and 156th Ave NE LF 4500 |[$ 330 | $ 1,485,000
4 |LH520/BV400 PRV EA 1 $ 105,000 | $ 105,000
Construction Cost Subtotal $ 2,514,000
Washington State Sales Tax (9.5 percent) $ 239,000
Construction Cost Contingency (20 percent) $ 551,000
Construction Cost Total $ 3,304,000
Indirect Costs (2013 $$)
Indirect Costs (35 percent of construction costs and includes construction survey, predesign
engineering, design engineering, construction engineering and administration, permitting
and inspections) $ 1,157,000
Indirect Cost Total $ 1,157,000
Project Cost Subtotal $ 4,461,000
Project Contingency (5 percent) $ 224,000
Project Cost Including Construction and Indirect Costs $ 4,685,000

* Cost allocated in CIP #W-104

Alternative D

Iltem |Description |

Units

| Quantity | Unit Price | Total Price

Construction Costs (2013 $$)

1 16-inch Water Main in SE 8th and Lake Hills Conn to TESSL* LF 9,400 |[$ - $ -
2 16-inch Water Main in Lake Hills Conn from TESSL to LH520 LF 2600 ([$ 330 | $ 858,000
3 |24-inch Water Main in LH520 Zone: Parksite to SE 28th Inlet LF 7500 [$ 390 | $ 2,925,000
4 |LH520/BV400 PRV EA 1 $ 105,000 | $ 105,000
Construction Cost Subtotal $ 3,888,000
Washington State Sales Tax (9.5 percent) $ 370,000
Construction Cost Contingency (20 percent) $ 852,000
Construction Cost Total $ 5,110,000
Indirect Costs (2013 $$)
Indirect Costs (35 percent of construction costs and includes construction survey, predesign
engineering, design engineering, construction engineering and administration, permitting
and inspections) $ 1,789,000
Indirect Cost Total $ 1,789,000
Project Cost Subtotal $ 6,899,000
Project Contingency (5 percent) $ 345,000
Project Cost Including Construction and Indirect Costs $ 7,244,000

* Cost allocated in CIP #W-104
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City of Bellevue
EOA-WOA Transmission Main Evaluation
Preliminary Study Level Cost Estimate

Alternative E

Iltem |Description

Units

| Quantity | Unit Price | Total Price

Construction Costs (2013 $$)

1 16-inch Water Main in NE 8th St LF 2600 [$ 330 | $ 858,000
2 [12-inch Water Main in SE 7th St LF 400 $ 290 | $ 116,000
3 |12-inch Water Main in 140th Ave NE LF 1,200 |$ 330 | $ 396,000
4 |Upgrade Existing PRV Stations EA 2 $ 35000]$% 70,000
Construction Cost Subtotal $ 1,440,000
Washington State Sales Tax (9.5 percent) $ 137,000
Construction Cost Contingency (20 percent) $ 316,000
Construction Cost Total $ 1,893,000
Indirect Costs (2013 $$)
Indirect Costs (35 percent of construction costs and includes construction survey, predesign
engineering, design engineering, construction engineering and administration, permitting
and inspections) $ 663,000
Indirect Cost Total $ 663,000
Project Cost Subtotal $ 2,556,000
Project Contingency (5 percent) $ 128,000
Project Cost Including Construction and Indirect Costs $ 2,684,000
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City of Bellevue

EOA-WOA Transmission Main Evaluation
Preliminary Triple Bottom Line Analysis
Prepared by City of Bellevue

required to maintain
waQ.

will depend heavily on the selected site.

impact the normal turnover in existing
reservoirs.

impact the normal turnover in existing
reservoirs.

impact the normal turnover in existing
reservoirs.

impact the normal turnover in existing
reservoirs.

impact the normal turnover in existing
reservoirs.

Weight
Categor Item Description . . . or . . . . . - . . et . .
BorY P Factor 3.5 MG WOA Storage Transmission Main Alternative A Transmission Main Alternative B Transmission Main Alternative C Transmission Main Alternative D Transmission Main Alternative E
Initial Capital Cost Initial Capital Cost 4 $8,524,000 -2 $9,019,000 -2 $5,187,000 -1 $4,685,000 -1 $7,244,000 2 $2,693,000 2
It is assumed that that the proposed reservoir
Energy Consumption will be designed with an overflow elevation of Increases due to need to pump water to the
&y p Long-term electricity bill 1 & L . 0 PP670 to be ultimately conveyed to BV400 -1 Proposed facilities will not require power. 2 Proposed facilities will not require power. 2 Proposed facilities will not require power. 2 Proposed facilities will not require power. 2
After Construction 400 feet and only minimal power will be Zone
needed at the facility for lighting, SCADA, etc. :
/A new BPS will require daily monitoring and
Long Term O&M Needs Effort required to 3 A new storage facility will require daily 1 frequent maintenance. New PRVs and ) New PRVs and transmission main will require o New PRVs and transmission main will require 0 New PRVs and transmission main will require 0 New transmission main will require occasional 1
2 maintain infrastructure monitoring and frequent maintenance. transmission main will require occasional occasional maintenance. occasional maintenance. occasional maintenance. maintenance.
maintenance.
The oldest known section of water main along . . The oldest known section of water main along The oldest known section of water main along . .
. . . . X . . The oldest known section of water main along . . . . X ) The oldest known section of water main along
't is assumed that the selected site will provide the proposed alignment was installed in 1966 . X ) the proposed alignment was installed in 1961 the proposed alignment was installed in 1970 X . .
) ) ) - - - the proposed alignment was installed in 1965 . ; L o - o the proposed alignment was installed in 1957
the opportunity for the City to oversize the and is likely nearing the end of its life o X - and is likely nearing the end of its life and is likely nearing the end of its life . N -
. L . X . - . and is likely nearing the end of its life . - . . - . and is likely nearing the end of its life
Potential Renewal and |Added value for R&R reservoir in order to replace an existing aging expectancy. Portions of the existing alignment ) . expectancy. Portions of the existing alignment expectancy. Portions of the existing alignment R R
. 2 L . . 2 . 1 expectancy. Cost savings may be realized for 1 R 1 R 1 expectancy. Cost savings may be realized for 1
Replacement Savings program facility. Cost savings may be realized for the are constructed of AC. Cost savings may be are constructed of AC. Cost savings may be are constructed of AC. Cost savings may be
- . the future renewal and replacement of the X X the future renewal and replacement of the
future renewal and replacement of the existing realized for the future renewal and L. R . realized for the future renewal and realized for the future renewal and . N I
. - N . . . existing water main by coordinating these . . . . existing water main by coordinating these
aging facility by coordinating these projects. replacement of the existing water main by roiects replacement of the existing water main by replacement of the existing water main by rojects
coordinating these projects. prol : coordinating these projects. coordinating these projects. prol :
|mpact on Creation of Any effects related to Several of the 560 Zone alternatives include a
56: Zone increasing Lake Hills 3 No impact on creation of 560 Zone anticipated. 0 No impact on creation of 560 Zone anticipated. 0 No impact on creation of 560 Zone anticipated. 0 portion of this alignment. Cost savings may be 1 No impact on creation of 560 Zone anticipated. 0 No impact on creation of 560 Zone anticipated. 0
pressure realized with coordination of these projects.
Depending on site, traffic impacts during . . . . . Traffic within a main arterial and business Traffic within a main arterial and business . . . . . Traffic within a short section of a main arterial
. . . . . L Traffic in residential areas will be impacted - X . . - X . . Traffic within a main arterial will be impacted . - . . )
Traffic Impacts During Opportunity cost of construction will be minimal compared to X X L district will be impacted during the district will be impacted during the . . o and business district will be impacted during
. ) 2 . . . . . -1 during the construction of the transmission -1 R L . -2 R L . -2 during the construction of the transmission -2 . - B -2
Construction traffic delays transmission main alternatives, which will be . o construction of the transmission main and construction of the transmission main and . L the construction of the transmission main and
X e . main and other alternative improvements. - L main and other alternative improvements. Lo
installed within existing right of ways. other alternative improvements. other alternative improvements. other alternative improvements.
Effects on DBP, chlorine . - . - . - . - L P
residual and taste & No change. Transmission main will only operate No change. Transmission main will only operate No change. Transmission main will only operate No change. Transmission main will only operate No change. Transmission main will only operate
Water turnover rates will decrease, however it during emergency conditions and will not during emergency conditions and will not during emergency conditions and will not during emergency conditions and will not during emergency conditions and will not
System Water Quality odor; O&M effort 2 -2 g gency 1 8 gency 1 8 gency 1 8 gency 1 g sency 1
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City of Bellevue

EOA-WOA Transmission Main Evaluation
Preliminary Triple Bottom Line Analysis
Prepared by City of Bellevue

. Weight
Category tem Description Factor 3.5 MG WOA Storage Transmission Main Alternative A Transmission Main Alternative B Transmission Main Alternative C Transmission Main Alternative D Transmission Main Alternative E
The transmission main and BPS are located in . . . . . . . . It is assumed that this corridor is congested Although it is assumed that this corridor is
. ) . . It is assumed that this corridor is congested It is assumed that this corridor is congested . . L s . e .
Storage is made residential areas that may not require as much . . L - . e - s with utilities and that significant traffic impact congested with utilities and that traffic impact
" . . . . o . - with utilities and that significant traffic impact with utilities and that significant traffic impact . . . S . o .
Construction and available to WOA before Depending on selected site, state parks or time to mitigate utility, ROW and traffic impacts . . . . X ) mitigation may extend design and construction mitigation will be necessary, this alignment is
L N R 4 X R o -2 X . . . -1 mitigation may extend design and construction 1 mitigation may extend design and construction 1 o i . -1 L ) 1
Permitting Schedule deadline (no lapse in other agencies may require coordination. during design and construction. Minor . S . . L 5 schedule. Coordination with WSDOT and minor significantly shorter than other alternatives.
L . o . . . schedule. Minor coordination with SPU for schedule. Minor coordination with SPU for - R . . " L . .
minimum compliance) coordination with SPU for TESSL crossing will be . . . X coordination with SPU for TESSL crossing will be Minor coordination with SPU for TESSL crossing
TESSL crossing will be necessary. TESSL crossing will be necessary. .
necessary. necessary. will be necessary.
. P "~ Does not provide additional flexibility in the Provides redundancy in supply to the WOA and Provides redundancy in supply to the WOA and Provides redundancy in supply to the WOA and Provides redundancy in supply to the WOA and Provides redundancy in supply to the WOA and
System Transmission Flexibility in Ability to R I e X I X I X U "
Redundanc Move Storage/Suppl 2 way storage and supply can be conveyed from 0 flexibility in the means available to move 2 flexibility in the means available to move 2 flexibility in the means available to move 2 flexibility in the means available to move 2 flexibility in the means available to move 2
Y B PPl one operating area to another. storage and supply from the EOA to the WOA. storage and supply from the EOA to the WOA. storage and supply from the EOA to the WOA. storage and supply from the EOA to the WOA. storage and supply from the EOA to the WOA.
Portions of the proposed alignment cross a . . Portions of the proposed alignment cross a Portions of the proposed alignment cross a . .
. . . . . o The proposed alignment crosses a creek in a . R o . R o The proposed alignment crosses a creek in a
. . it is assumed that the selected site will have creek in a Chinook distribution area or are ) o creek in a Chinook distribution area and 100 creek in a Chinook distribution area and 100 X o
Envirc Img * |Enviry al Impacts 2 o . R -1 . . -1 Chinook distribution area and 100 year -1 . . . -1 ) . . -1 Chinook distribution area and 100 year -1
minimal environmental impact. located in an erosion hazard area and would . . R year floodplain or are located in an erosion year floodplain or are located in an erosion . . S
R S floodplain and would require mitigation. ) L ) L floodplain and would require mitigation.
require mitigation. hazard area and would require mitigation. hazard area and would require mitigation.
Available Fire Flow - Life safety and i
Social vaftable Hire Flow e sate -y-an. Insurance 4 Increases in WOA. 0 Increases in WOA. 0 Increases in WOA. 0 Increases in WOA. 0 Increases in WOA. 0 Increases in WOA. 0
WOA rate ramifications
Life safety and insurance
Social Available Fire Flow - EOA .y. . 4 No impact in EOA. 0 No impact in EOA. 0 No impact in EOA. 0 No impact in EOA. 0 No impact in EOA. 0 No impact in EOA. 0
rate ramifications
Effect on O&M and The NE 40th Reservoir is shared with Redmond. The NE 40th Reservoir is shared with Redmond. The NE 40th Reservoir is shared with Redmond. The NE 40th Reservoir is shared with Redmond. The NE 40th Reservoir is shared with Redmond.
Impact to Neighborin supply redundancy of An increased level of redundancy would be The surplus of storage in the EOA and the level The surplus of storage in the EOA and the level The surplus of storage in the EOA and the level The surplus of storage in the EOA and the level The surplus of storage in the EOA and the level
Social Utiplities & & Redmond, CCUD, 1 available to Bellevue and utilities with interties 1 of redundancy currently being provided would -1 of redundancy currently being provided would -1 of redundancy currently being provided would -1 of redundancy currently being provided would -1 of redundancy currently being provided would -1
Kirkland, SPU, Issaquah, to Bellevue's WOA . be reduced, though not below minimum be reduced, though not below minimum be reduced, though not below minimum be reduced, though not below minimum be reduced, though not below minimum
etc. standards. standards. standards. standards. standards.
BPS site access for O&M and other vehicles.
Site access for O&M and other vehicles. City's policy is to minimize noise from normal
I . . ven v p ‘v inimiz ' X . Access to PRV station may be within or Access to PRV station may be within or Access to PRV station may be within or Access to PRV station may be within or
. Occasional noise for O&M tasks. Access to PRV operation of pumps and EG. Occasional noise at ) . . . . . . .
. Long Term Fosters liveable . . . ) adjacent to ROW and may require temporary adjacent to ROW and may require temporary adjacent to ROW and may require temporary adjacent to ROW and may require temporary
Social . . 4 station may be within or adjacent to ROW and -2 BPS for O&M tasks. Access to PRV station may -1 N . X 0 N . X 0 N . X 0 X X . 0
Neighborhood Impacts  |neighborhood . . . . . X interruptions for occasional access to vault for interruptions for occasional access to vault for interruptions for occasional access to vault for interruptions for occasional access to vault for
may require temporary interruptions for be within or adjacent to ROW and may require - A - i
) o . ) R O&M activities. O&M activities. O&M activities. O&M activities.
occasional access to vault for O&M activities. temporary interruptions for occasional access
to vault for O&M activities.
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City of Bellevue

EOA-WOA Transmission Main Evaluation

Preliminary Triple Bottom Line Analysis

Prepared by City of Bellevue

Weight
Categor Item Description . . . oo . . o . . - . . et . .
BorY P Factor 3.5 MG WOA Storage Transmission Main Alternative A Transmission Main Alternative B Transmission Main Alternative C Transmission Main Alternative D Transmission Main Alternative E
It is assumed that the proposed reservoir will . s .
T . X K Additional risk is assumed with emergency . o . . . . o . . . . o . . . . . . . .
Reliability . . be designed with an overflow elevation of at ) k This transmission main alternative relies on This transmission main alternative relies on This transmission main alternative relies on This transmission main alternative relies on
. ) Manages risk of failure . . storage needing to be pumped and supplied . L . L . . . .
Social (gravity vs. pumped 4 least 400 feet and would provide gravity 1 o . . -1 |gravity storage from the EOA, which is more 1 |Jeravity storage from the EOA, which is more 1 |Jeravity storage from the EOA, which is more 1 |gravity storage from the EOA, which is more 1
when needed most S . from facilities that carry a potential for failure ) . . .
storage) storage to the system, which is more reliable . . reliable than pumped storage. reliable than pumped storage. reliable than pumped storage. reliable than pumped storage.
of the mechanical equipment.
than pumped storage.
. ) . . . Traffic within a main arterial and business Traffic within a main arterial and business S ) - . Traffic within a short section of a main arterial
. . . . . . . Traffic in residential areas will be impacted - X . . - X . . Traffic within a main arterial will be impacted . - . . .
. Traffic Impacts During Opportunity cost of Traffic impacts during construction will vary X X L district will be impacted during the district will be impacted during the . . o and business district will be impacted during
Social . . 2 R ) . -1 during the construction of the transmission -1 R L . -2 R . . -2 during the construction of the transmission -2 ) i K -2
Construction traffic delays depending on the final site selected. X L construction of the transmission main and construction of the transmission main and . Lo the construction of the transmission main and
main and other alternative improvements. R L main and other alternative improvements. S
other alternative improvements. other alternative improvements. other alternative improvements.
The transmission main and BPS are located in . . . . . . . . It is assumed that this corridor is congested Although it is assumed that this corridor is
. ) . . It is assumed that this corridor is congested It is assumed that this corridor is congested . . L - . e .
Storage is made residential areas that may not require as much . . L - . . - s with utilities and that significant traffic impact congested with utilities and that traffic impact
. . . . . o - L with utilities and that significant traffic impact with utilities and that significant traffic impact . X . S . o .
. Construction and available to WOA before Depending on selected site, state parks or other time to mitigate utility, ROW and traffic impacts . . . . . ) mitigation may extend design and construction mitigation will be necessary, this alignment is
Social . . A 3 X X o -2 X . . ) -1 mitigation may extend design and construction 1 mitigation may extend design and construction 1 o R X -1 L . 1
Permitting Schedule deadline (no lapse in agencies may require coordination. during design and construction. Minor . L . . L 5 schedule. Coordination with WSDOT and minor significantly shorter than other alternatives.
L . o . . . schedule. Minor coordination with SPU for schedule. Minor coordination with SPU for - R . . " L . .
minimum compliance) coordination with SPU for TESSL crossing will be . . . X coordination with SPU for TESSL crossing will be Minor coordination with SPU for TESSL crossing
TESSL crossing will be necessary. TESSL crossing will be necessary. .
necessary. necessary. will be necessary.
Effects on DBP, chlorine .. N . A L N . Lo .. N
residual and taste & No change. Transmission main will only operate No change. Transmission main will only operate No change. Transmission main will only operate No change. Transmission main will only operate No change. Transmission main will only operate
. . Water turnover rates will decrease, however it during emergency conditions and will not during emergency conditions and will not during emergency conditions and will not during emergency conditions and will not during emergency conditions and will not
Social System Water Quality  |odor; O&M effort 4 ) . R -2 ) S 0 X I 0 X IR 0 X I 0 - I 0
required to maintain will depend heavily on the selected site. impact the normal turnover in existing impact the normal turnover in existing impact the normal turnover in existing impact the normal turnover in existing impact the normal turnover in existing
wa, reservoirs. reservoirs. reservoirs. reservoirs. reservoirs.
. . . . . . . . Alignment is in major arterial. Construction Alignment is in major arterial. Construction Alignment is in major arterial. Construction Alignment is in major arterial. Construction
. . . Construction activities will create noise, dust, Construction activities will create noise, dust, o ) X . . S . . . . s . . . . L X . . .
. Short Term Localized quality of life i . . . L . . X . L activities will create noise, dust, vibration, odor activities will create noise, dust, vibration, odor activities will create noise, dust, vibration, odor activities will create noise, dust, vibration, odor
Social . . . 2 vibration, odor and access interruptions within -2 vibration, odor and access interruptions within -1 ) . o i -1 ) . o ! -1 ) . o A . -1 R X L R . -1
Neighborhood Impacts  |during construction - . . . R and access interruptions within commercial and access interruptions within commercial and access interruptions within residential and access interruptions within residential and
the vicinity of selected site. residential areas along alignment. ) ) . . .
areas along alignment. areas along alignment. areas along alignment. commercial areas along alignment.
Total Storage Available; . . . . . . . . . ) .
social System Storage Flexibility to take tanks 5 Increases redundancy in the amount of total 2 Does not increase total storage available to the 0 Does not increase total storage available to the 0 Does not increase total storage available to the 0 Does not increase total storage available to the 0 Does not increase total storage available to the 0
Redundancy . Y N storage storage available to the system. system. system. system. system. system.
in/out of service
. . - Does not provide additional flexibility in the Provides redundancy in supply to the WOA and Provides redundancy in supply to the WOA and Provides redundancy in supply to the WOA and Provides redundancy in supply to the WOA and Provides redundancy in supply to the WOA and
. System Transmission Flexibility in Ability to I . I X I X . K I !
Social Redundanc Move Storage/Suppl 4 way storage and supply can be conveyed from 0 flexibility in the means available to move 1 flexibility in the means available to move 1 flexibility in the means available to move 1 flexibility in the means available to move 1 flexibility in the means available to move 1
Y & PRl one operating area to another. storage and supply from the EOA to the WOA. storage and supply from the EOA to the WOA. storage and supply from the EOA to the WOA. storage and supply from the EOA to the WOA. storage and supply from the EOA to the WOA.
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City of Bellevue

EOA-WOA Transmission Main Evaluation
Preliminary Triple Bottom Line Analysis
Prepared by City of Bellevue

- Weight
Cat It D t . . . . . . . . . P . . s . .
ategory em escription Factor 3.5 MG WOA Storage Transmission Main Alternative A Transmission Main Alternative B Transmission Main Alternative C Transmission Main Alternative D Transmission Main Alternative E
Environmental impacts are relative to the site
selected which has not been done. For that Portions of the proposed alignment cross a . . Portions of the proposed alignment cross a Portions of the proposed alignment cross a . .
. . . . o The proposed alignment crosses a creek in a . R o . R o The proposed alignment crosses a creek in a
. R . . reason, an average weight and rating has been creek in a Chinook distribution area or are ) o creek in a Chinook distribution area and 100 creek in a Chinook distribution area and 100 X o
Social Envir f * |Enviry al Impacts 3 ) X R -1 . ) -1 Chinook distribution area and 100 year -2 . . . -2 . . . -2 Chinook distribution area and 100 year -1
assigned with the understanding that should located in an erosion hazard area and would . . o year floodplain or are located in an erosion year floodplain or are located in an erosion . R S
. . . R . e floodplain and would require mitigation. . o . L floodplain and would require mitigation.
the final ranking be close and this be in the top require mitigation. hazard area and would require mitigation. hazard area and would require mitigation.
two, refinement would be necessary.
Environmental impacts are relative to the site
selected which has not been done. For that Portions of the proposed alignment cross a . . Portions of the proposed alignment cross a Portions of the proposed alignment cross a . .
) ; ) ) A The proposed alignment crosses a creek in a ) ) N ) ) R, The proposed alignment crosses a creek in a
. " . reason, an average weight and rating has been creek in a Chinook distribution area or are ) o creek in a Chinook distribution area and 100 creek in a Chinook distribution area and 100 X o
Environmental Impacts* |Environmental Impacts 4 ) X R -1 . . -2 Chinook distribution area and 100 year -1 . . . -2 3 . . -2 Chinook distribution area and 100 year -1
assigned with the understanding that should located in an erosion hazard area and would R ) e year floodplain or are located in an erosion year floodplain or are located in an erosion . . N
) ) > : . L floodplain and would require mitigation. R o floodplain and would require mitigation.
the final ranking be close and this be in the top require mitigation. hazard area and would require mitigation. hazard area and would require mitigation.
two, refinement would be necessary.
|t is assumed that that the proposed reservoir
Energy Consumption will be designed with an overflow elevation of Increases due to need to pump water to the
34 p Long-term electricity bill 1 8 . . 1 PP670 to be ultimately conveyed to BV400 -1 Proposed facilities will not require power. 2 Proposed facilities will not require power. 2 Proposed facilities will not require power. 2 Proposed facilities will not require power. 2
After Construction 400 feet and only minimal power will be Zone
needed at the facility for lighting, SCADA, etc. :

* A cursory review of environmental impacts was performed based on sensitive areas currently mapped by King County. Further investigation and analysis is recommended if the City elects to consider these alternatives further.
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Appendix N
Emergency Well Evaluation
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January 15, 2015

Mr. Doug Lane, PE

City of Bellevue

P.O. Box 90012

Bellevue, WA 98009-9012

Subject: Emergency Well Evaluation technical memorandums
Dear Doug,

Robinson Noble is pleased to present the attached Technical Memorandums 3 and 4, our pri-
mary deliverables under the City’'s Water System Plan Update contract with Carollo Engineer-
ing. Our task as Carollo’s subconsultant was to provide an Emergency Well Evaluation which
consists of an Emergency Water Source Evaluation (Technical Memorandum 3) and a Ground-
water Resource Development Analysis (Technical Memorandum 4). Our findings are summa-
rized below.

Initial Review and Planning

At the outset of the project, the consultant team met with City staff to collect data, review the
City's goals, and define the criteria for our evaluation. Those meetings generated a preliminary
summary of the wells (attached). Additional information and discussions are captured in the
City's minutes from the May 16 meeting. From our initial analysis and these data, we devel-
oped the form and goals for the two technical memoranda.

Technical Memorandum 3

The emergency water source evaluation summarizes the setting, site conditions and wells at
two of the City's well locations: Samena and Crossroads. Five wells inherited from the old King
County Water District 97 system are divided between these two sites: Wells 1 and 3 at Same-
na and Wells 5, 6, and 7 at Crossroads. Of these, Wells 3 and 7 are equipped with pumps and
control systems to allow for emergency-only water production from the site. The Washington
State Department of Health (DOH) has approved four of the five wells for this use (Well 1 is
unserviceable and will need to be replaced). The City has additional historic well sites but they
were not included in this project.

We summarized the hydrogeological setting and physical details of the wells. Regional infor-
mation implies that groundwater resources of the Bellevue upland north of 1-90 and between
Lake Washington and Lake Sammamish could be used to provide the City with additional
emergency-only sources or possibly new production wells that could be used as back-up or full-
time water supplies.

The City's water rights related to these wells were also reviewed. The rights are considered
valid and protected by the City’'s status as a municipal water supplier. However, in their current
configuration the existing wells cannot fully exercise the rights. Further, residual on-site con-
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tamination at the Crossroads site (along with current usage of the property by the City Parks
Department) presents logistical and regulatory challenges to producing water from this site (be-
yond that of Well 7 as equipped). Therefore, new well locations and wells will be needed if the
City wishes to pursue full use of its groundwater rights.

Technical Memorandum 4

In discussing the findings of Technical Memorandum 3, the City identified that its long-term
goal is to put its groundwater rights to full use. The City recognizes that this goal might require
significant planning, time and costs, depending on the method(s) chosen to develop and exer-
cise the water rights.

Technical Memorandum 4 attempts to assess the options the City could pursue to establish full
use of its water rights. This effort identified the general steps needed to develop new water
sources in three categories (emergency-only, back-up supply, and full-time use) at both existing
and at new sites.

We evaluated each of the existing wells at the two sites and provided list of alternatives for full
development of that particular well. The consultant team also defined expected costs for each
site’s development options. These costs are planning-level estimates without specific sched-
ules, so some variability is expected depending on when the work takes place. Lastly, we iden-
tified additional considerations the City may wish to plan for, such as water rights processing,
wellhead and regional water resource protection planning, and water quality monitoring.

Simply due to the logistical and regulatory challenges of developing the City's groundwater
rights, it is probable that the work will need to be accomplished in phases. The time schedules
for site development could be years or decades. A well site could even be planned to include
more than one of the three identified uses, as the site is developed in stages of increasing
complexity. In the end, the key component to creating successful source locations will be iden-
tifying suitable property. This may include expanding the existing well sites, acquiring new
property, or by re-purposing existing City-owned sites.

Summary

Together, the technical memorandums are intended to provide the City with a sufficient evalua-
tion of existing resources and a range of future development options such that short- and long-
term planning can begin. These memorandums should provide context for both strategic-level
decisions, such as whether to divide the work into phases and when to execute each, as well
as capital-improvement and budgetary planning for each project identified.

For example, it appears likely that logistical and environmental constraints (on-site contamina-
tion from the former UST) at the Crossroads property will prevent the use of Wells 5, 6, and 7
for anything beyond their currently approved emergency-use status. Both memorandums at-
tempted to give full consideration of the options for these wells, but as a practical matter, the
constraints are probably large enough to warrant leaving them in their current capacity and
planning on acquiring a future site to develop new production sources that could exercise the
City's water rights assigned to the three wells.
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The consultant team of Carollo Engineers and Robinson Noble welcome any questions concern-
ing the memorandums, should they arise. Please contact us if you need anything further. Thank
you for the opportunity to be of service.

Respectfully submitted,
Robinson Noble, Inc.

Burt G. Clothier, LHG, RG, CWRE
Principal Hydrogeologist

cc: Lara Kammereck, PE, Carollo Engineers



City of Bellevue
Emergency Supply Well Project
Well Summary

May 16, 2014

Samena Crossroads
Well 1 3 5 6 7 Notes
Source approval n/a yes yes yes yes (DOH 2010)
Source number| SO5 (inactive) S04 S06 S07 S08
Water quality Inorganic sample year n/a 2011 2011 2011 2008 (nitrates & Bac-T thru 2014)
VOC sample year n/a 2011 2011 2011 2008
Toluene (2008) 0.69 0.8 0.73 Reported by City as sample
Styrene (2008) 8.53 errors; non-detect in 2011
Well test Test discharge (gpm) 900 420 480 450 590
Year of test at const. at const. 2013 2013 at const.
Drawdown (feet) 93 38 18.8 38 15.5 New tests on Wells 5 & 6 only.
Specific capacity (gpm/ft) 9.7 11.1 25.5 11.8 38.1 Wells 3 and 7 still to be done.
Water rights Certificate| C-3252-A C-2539-A C-4454-A C-4453-A C-4391-A Maximum total Qa of all rights
Priority date| 1/17/1956 7/11/1955 9/13/1962 9/13/1962 6/20/1962 combined is 4,480 af/y. All
Qi (gpm) 850 450 500 600 700 rights are available to move or
Qa (acre-feet/year) 1360 400 800 960 1120 reorganize within normal
Combined operational totals 3,100 gpm Qi (4.4 MGD max) and 4,480 Qa (4.0 MGD max) limits.
Physical details Well log? yes yes no no yes
Casing (inches) 12 12 8 16 12 Well 1 capped and partially
Depth (feet) 220* 160 293 302 300 filled such that the well is
Screen (feet) 15 30 30 10 24 currently unusable.
Expandable to non-emergency use? no yes yes yes yes Connecting to system would
Issues to be resolved? n/a well test needs pump | needs pump well test need new source approvals,
Could connect to system? n/a yes yes yes yes water quality, and updated
Replace w/ new well? yes use as-is yes yes use as-is CWSP & WHPP
Susceptibility Completed sanitary survey? n/a yes yes yes yes
Risk from on-site contamination? n/a None Low Low Low Until NFA received on clean-up,
risk level still 'Low' on paper




Technical Memorandum 3
City of Bellevue
Emergency Water Sources Evaluation

Date: January 6, 2015

To: Doug Lane, P.E., City of Bellevue

cc: Lara Kammereck, Carollo Engineers ”Sed GeO\ 7
From: Burt G. Clothier, LHG BURT G. CLOTHiER

The City of Bellevue (City) maintains five water wells in the Lake Hills region located at two
sites, Samena and Crossroads. Four of the five wells are classified for emergency use only and
the fifth is unserviceable. Wells 1 and 3 are at the Samena site at 1028 151st Avenue SE and
Wells b, 6, and 7 are at the Crossroads Reservoir site at 16049 NE 8th Street (Figure 1). These
wells were constructed and used by King County Water District 97 before that entity was ab-
sorbed by the City of Bellevue. The City has additional surface and groundwater rights, but the
scope of this study is for the currently usable wells only. Additional rights exist for three Water
District 68 wells along Bellevue Way, as well as an abandoned surface water treatment plant
on Lake Washington.

Well 1 has been partially filled and is considered unusable in its current form. Wells 5 and 6 are
capped and secure, but do not have pumping equipment installed. Wells 3 and 7 have been
equipped with pumps, utility and emergency power connections, and secure wellheads that
will allow for immediate use during an emergency. Both pumps are operated on an intermittent
basis to collect water quality samples and to exercise the pump equipment as part of basic
maintenance.

The following evaluation describes the well details, setting, water rights situation, and suscep-
tibility issues. The City conducted a site visit for the project team on April 5, 2014. The project
team visually inspected each of the two well sites and the five wells and discussed their history
with City staff. The City also provided extensive background information on the wells and the
well sites, describing the physical condition of the wells, their history, water rights, and testing
information (both physical and water quality), where available.

Hydrogeologic Setting

Few regional-level hydrogeologic studies of the area are available. It appears that the primary
hydrogeologic reference remains Liesch and others {1263). While the terminology used and ab-
solute age of geologic units has been revised by more recent work, the fundamental hydrostra-
tigraphy (water-bearing versus non-water-bearing sediments) is largely unchanged. Woodward
and others (1295) presents a regional correlation of units for the Puget Sound area but this dis-
cussion will use the recent nomenclature resulting from the detailed mapping and geochemical
investigations of Troost and others (2005).
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The City of Bellevue is located between Lake Washington and Lake Sammamish on the south-
ern edge of a deep basin of unconsolidated sediments of glacial and non-glacial origin (the Inter-
lake Drift Plain; Liesch and others, 1963). To the south of Interstate 90 lie the Newcastle-Grand
Ridge Hills, which are primarily composed of Tertiary-age sedimentary bedrock (Liesch and oth-
ers, 1963). The deep sediments to the north and bedrock at surface to the south are a result of
movement on the Seattle Fault. The Seattle Fault zone, tracing the area where the fault is ex-
pected to exist, runs roughly east-west from Issaquah to Bainbridge Island.

In our opinion, the unconsolidated sediments north of I-90 present the most likely opportunity
for developing new source wells of appreciable production capacity. The upper portion of these
sediments—the shallower, Vashon-age recessional outwash (Qvr) and glacial till (Qvt) units—
often support low-yield wells adequate for single-domestic and small-system use. Municipal
and commercial wells typically target deeper, regional aquifer systems typically found at eleva-
tions near or below sea level. The uppermost regional aquifer system consists of Vashon ad-
vance outwash (Qva). Beneath the Qva aquifer is the thick, low-permeability Lawton Clay (Qvlc)
that acts as a regional confining unit for deeper aquifers. Below the Lawton Clay, a series of
older glacial and non-glacial sediments are present with coarse-grained sediments
(Qpoc/Qpogc/Qponc) hosting aquifers between lower-permeability, fine-grained units
(Qpof/Qpogf/Qponf) forming confining layers. Some of these coarse-grained units are recog-
nized to be capable of "yielding large quantities of water to wells" (Liesch and others, 1963).

A cursory search of water well logs from the Ecology water well report database yielded seven
logs (including one for Well 7) for wells larger than 12-inch diameter where test pumping was
recorded. The average production rate was 586 gpm with a range of 300 to 900 gpm. Depths
were variable with one well exceeding 1,000 feet. Aquifer descriptions were broadly similar for
the systems of interest here.

Well Summary

Samena Wells 1 and 3 and Crossroads Wells 5, 6, and 7 are all completed in the Vashon ad-
vance outwash deposits. The aquifer at both sites is overlain by a confining layer of Vashon till.
Table 1, below, summarizes the physical details of each of the wells.

Table 1: City of Bellevue emergency wells at Crossroads and Samena Well sites

Well 1 3 5 6 7
Well log available yes yes No no yes
Casing diameter (inches) 12 12 8 16 12
Final depth (feet) 220* 160 293 302 300
Screen length (feet) 15 30 30 10 24
Projected production (gpm)™ - 400 500 600 700

* Well 1 capped and partially filled such that the well is currently unusable.
** Apparent capability of the well under full use and assuming each well is pumped individually; cannot
exceed the well's water right allocation.

Inorganic water quality sampling in 2011 for Well 3 shows manganese slightly over the MCL at
0.053 mg/L. For Well 5, iron is over the MCL at 0.58 mg/L.

A well-testing program was initiated by the City in 2013 beginning with test pumping of Wells 5
and 6 conducted by GeoEngineers. Well 5 was pumped at 480 gallons per minute (gpm) and
Well 6 at 450 gpm. Dividing the production {in gpm) by the final drawdown (in feet) provides a
diagnostic measurement called specific capacity (Q/s). Well 5 exhibited a Q/s of 25.5 gpm/ft;
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Well 6 showed a Q/s of 11.8 gpm/ft. Original tests recorded on well logs for Wells 1 and 3 at
Samena showed testing at 420 and 200 gpm, respectively, and resulted in Q/s values of 11
gpm/ft and 9.7 gpm/ft.

The GeoEngineers report (2014a) included various calculations to estimate aquifer transmissivi-
ty (T)'values at Wells 5 and 6 of 55,500 gallons per day per foot (gpd/ft) and 49,100 gpd/ft, re-
spectively. A general rule-of-thumb for estimating T from a well test in a confined aquifer, as-
suming a perfectly efficient? well, is to multiply the specific capacity times 2,000. Using the Q/s
values above, this implies transmissivity values of 51,000 and 24,000 gpd/ft, respectively, for
Wells 5 and 6. Consequently, Well 5 is apparently efficient while Well 6 is likely to have a great-
ly reduced efficiency resulting in a lower Q/s value®.

As a separate check, we assessed the GeoEngineers semi-log plots for the Wells 5 and 6 test
data shown on their Figures 12 and 15. Our analysis identified a higher T value of 105,000
gpd/ft for Well 5 and a slightly higher value of 59,000 gpd/ft for Well 6. Though larger, these T
values are in rough agreement with those obtained by GeoEngineers with the variations most
likely resulting from differing interpretations of the data. However, if the values we calculated
are correct, the wells are even less efficient. Regardless, we concur with GeoEngineer's find-
ings that the wells should be capable of producing their respective water right allocations of
500 and 600 gpm. Further, the aquifer at this location appears capable of supporting high vol-
ume production, although new or additional wells might be needed.

Wells 3 and 7 were scheduled for testing in the summer of 2014. The testing was again con-
ducted by GeoEngineers (2014b). Well 7 was pumped at rates of 568, 624, and 710 gpm and is
shown graphically on GeoEngineers Figures 3 and 5 with a typical drawdown and recovery pat-
tern for a confined aquifer well. It has a specific capacity of 35 gpm/ft after pumping 710 gpm
for four hours and even though drawdown did not stabilize within that time, the drawdown
slope shown on Figure b suggests that it might approach stabilization with extended pumping.
The well appears capable of pumping its water right amount of 700 gom when pumping alone.
If the City determines that all three wells at the Crossroads wellfield should be developed for
use, we recommend that a controlled test for up to 72 hours be conducted using all three
wells. GeoEngineers (2014b) makes a similar recommendation. Such a test should focus on the
interference drawdown each well has on the others and establish a long-term baseline record
of aquifer performance under large-volume production. Ideally, the results from such testing
would include recommendations on maximizing use of the current wells or on the placement of
new wells to minimize interference, if Wells 5 and 6 were to be replaced. Specific details of the
proposed testing, if desired, would need to be defined based on site constraints and expected
or desired production levels.

! Transmissivity is a measure of how much water will move through an aquifer formation. In this case, it
is measured as gallons per day across a one-foot width of the aquifer (gpd/ft). Note that the GeoEngi-
neer's reports use different units for transmissivity values, reporting their measurements as ft?/day,
which is equivalent to gpd/ft divided by 7.481.

2 Efficiency is a measure of how easily water enters a well. Well screens (and other well completion
methods) cause resistance (friction) to water entering a well; the lower the resistance, the higher the
efficiency. In a perfectly efficient well, water enters the well without any resistance.

3 The Well 6 testing revealed a T value of 49,100 gpd/ft, whereas the rule-of-thumb calculation using the
observed Well 6 Q/s gives a T that is approximately half that value. Since the rule-of-thumb assumes a
100% efficient well, the difference in Q/s values implies inefficiency in the well.

Robinson Noble, Inc. 2710-003A Page 3



The testing conducted at Samena Well 3 showed a drawdown pattern of an obviously ineffi-
cient well, (GeoEngineers 2014b; Figures 3 and 7). The report states that the screen may be
plugged with debris and that the aquifer water had to move through this restriction during the
test. The test was conducted in six steps between 100 and 312 gpm with an almost constant
specific capacity of 8.4 gpm/ft. The reported transmissivity was higher than reported for Cross-
roads Well 7 suggesting that the aquifer can support greater withdrawals but that this well is
very inefficient in producing water. Well 3 should be cleaned out, redeveloped, and retested.
Once done, the well is expected to be capable of producing up to its water right allocation of
400 gpm. Additional testing up to 850 gpm would be needed if this well is to be used to exer-
cise the Well 1 water right. It is unlikely that the well could exercise both the Well 1 and Well 3
water rights (1,250 gpm) but the additional testing should be able to determine if the aquifer
could support a replacement for Well 1 allowing production from two wells together.

The aquifer system supporting the Crossroads and Samena sites is generally at or above sea
level and the elevations of Lake Washington and Lake Sammamish. They may be limited by
their size and the amount of recharge they receive each year. GeoEngineers (2014b) recom-
mends a hydrogeologic study to fully characterize the upland. Such an investigation would be
useful for determining alternate well locations, but is probably not necessary if the City's
groundwater use is confined to the Crossroads and Samena sites. Instead, Wells 3 and 7 could
be placed into regular production use and monitored for a couple of years. The monitoring rec-
ord can provide guidance for decisions at each site. If aquifer water levels appear stable and
able to provide more volume than produced by Well 7 alone, then it might make sense to start
using Wells 5 and 6. If the Well 3 aquifer appears capable of more production, then construct-
ing a new well into that aquifer may be appropriate. These concepts will be described in Tech-
nical Memorandum 4.

The Department of Health (DOH) has issued source approval for each of the two well sites to
provide emergency-only water supplies. This use is governed by DOH policies (publication 331-
317) and WAC 246-290 (DOH, 2010). Wells 3, 5, 6, and 7 are covered by the approval.

Water Rights

The City has multiple groundwater rights inherited from the old King County Water District 97
system. Five are related to the five wells at the Crossroads and Samena sites. Table 2, below,
shows the water right number, date of issuance (priority date), instantaneous withdrawal rate
(Qi), and annual withdrawal volume (Qa) for each well.

Table 2: City of Bellevue water rights at Crossroads and Samena Well sites

Well 1 3 5 6 7
Certificate C-3252-A C-2539-A C-4454-A C-4453-A C-4391-A
Priority date 1/17/1956 7/11/1955 9/13/1962 9/13/1962 6/20/1962
Qi (gpm) 850 400 500 600 700
Qa (acre-feet/year)* 1,360 450 800 960 1,120

* Limitations included in the final certificates limit the combined maximum total Qa of all rights to 4,480 acre-feet per
year (afy) instead of the sum of the rights (4,640 afy).

All of these rights remain active as municipal water supply rights. Ecology’s current policies and
rules grant protection from relinquishment of these rights based on the City's status as a mu-
nicipal supplier, recognizing the need of a supplier to identify and protect future sources of sup-
ply to meet expected, long-term growth within their systems. We expect that the status as
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municipal supply sources will remain in place for the foreseeable future; however, it is always
possible the law could be altered by legislative action or a new court case.*

Each right can be exercised by the current on-site well (or wells) the right is related to, or by a
new well if that well is constructed within the same location as originally advertised in the cor-
responding water right application (RCW 90.44.100(3)). For example, a water rights application
typically records a withdrawal location as a township, range, quarter-quarter section location
(roughly 40 acres); so as long as the new well is within the same quarter-quarter section, the
new or additional well is permissible by the same water right. Currently, we don’t have docu-
mentation on the advertised areas. Some additional sleuthing in Ecology’s records or other his-
torical sources will be needed to resolve this.

If additional flexibility is needed, the City could apply for a water rights change to allow use of
one or more rights at a new location, or to amend each of the rights so that any one of them
could be used by any of the wells (such as the right to exercise Well 1 and Well 3 withdrawals
at the Well 7 site or vice versa). There are multiple paths such water rights changes could take,
and these should be investigated on a case-by-case basis depending on the specific needs the
City identifies for future water use. We recommend engaging a water rights attorney (if the City
doesn’t have one on staff already) for any water rights application process.

Bellevue Parks Contamination Impacts on Wellhead Protection

The Crossroads site is shared by Bellevue Parks Maintenance. A former underground storage
tank (UST) on the property was found to be leaking gasoline in 1989. The City provided historic
records of the delineation of the contamination and subsequent tank removal, cleanup, and
monitoring activities. Reports completed by GeoEngineers from 1989, 2013 and 2014 were re-
viewed to gain an understanding of the site and its current conditions. We also reviewed Ecol-
ogy's Site Hazard Assessment letters of 2013 and 2014. The City also provided copies of the
DOH susceptibility survey that identifies areas of concern around each well (as a radius from
the well representing the distance a contaminant might move in %2, 1, 5 or 10 years). These
surveys provide preliminary guidance regarding wellhead protection risks to a source.

The DOH wellhead protection guidelines attempt to consider all aspects of potential contamina-
tion for a water source. Both surface and subsurface contamination pathways are intended to
be investigated, but when describing the relative risk a contaminant might pose to a source, the
wellhead protection procedures require the presumption that contaminants have already made
it to the source aquifer. This has the effect of defining a shorter distance of travel for each time
period (radius) than would be expected in the real world. So, for the Crossroads site, the radii
by the susceptibility surveys do not take into account the presence of the overlying glacial till
material. However, so long as water use at the site is confined to the emergency use currently
defined for Well 7, additional wellhead protection delineation does not seem warranted. Devel-
oping new or different water uses at the site may trigger DOH requirements to create a formal
wellhead protection plan.

4 For example, the current law protecting municipal rights from relinquishment was recently changed.
Washington’s Municipal Water Law was passed in 2003. Several challenges to the law were filed leading
to a Supreme Court ruling in 2010. The current policies, including the protection against relinquishment,
are the result of the original law and the interpretation of the 2010 court ruling.
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The former UST site remains contaminated, and although contaminant concentrations have de-
creased over time, there appears to be significant residual concentrations in the shallow sub-
surface. However, during this same period, the City has not detected contamination in the un-
derlying aquifer, suggesting that the glacial till deposits at the Crossroads site retard the vertical
flow of both water and contaminants.

The 2008 sample data from production Wells 6 and 7 showed low-level detections of toluene.
This is one of the constituents present in the contamination plume. However, the City has iden-
tified that these sample results suffered from errors in collection procedures and are consid-
ered invalid. Sampling in subsequent years has resulted in non-detect values for petroleum by-
products in all cases for these two wells; strengthening the conclusion that the 2008 data are
not representative of water quality in the aquifer.

Groundwater depths in monitoring wells vary greatly ranging from 6.98 to greater than 40 feet
in depth, based on 2012-2014 data. This suggests a series or permeable zones within the till.
While the annual monitoring reports discuss these permeable zones, little to no detail on the
vertical interconnection of these zones appears to have been generated.

The 2012-2014 sample data reported by GeoEngineers (2013 and 2014c) show that detectable
concentrations of gasoline, benzene, and ethyl benzene are present at depth. This data also
shows that the highest concentrations were found in monitoring well MW-14, which appears to
have historically deeper water levels (to greater than 40 feet below land surface) than other
monitoring points. The most recent data from August 2014 show both significant vapor concen-
trations along with substantially elevated benzene, ethylbenzeneg, toluene, xylene and gasoline-
range petroleum hydrocarbons. While some attenuation has occurred, the slope of the attenua-
tion in this well is shallower and seems to have plateaued since 2012,

To provide clarity regarding the relative risk level the contamination site poses to the source
aquifer for the production wells, we recommend preparation of a hydrogeologic cross-section
of the Crossroads site, including the monitoring wells and the production wells. It should in-
clude an emphasis on delineating the maximum depth of contaminants in relation to the pro-
duction wells, their screen intervals, and surface seal depths. Based on this effort, it may be
prudent to consider placing monitoring wells that are completed within the production aquifer
so that representative samples suitable for investigative analysis can be collected.

Both the cross section and the additional monitoring well in the aquifer may be needed if the
City intends to pursue expansion of Wells 5, 6, or 7 at this location. The DOH source approval
process would require demonstration that the contamination has been remediated or that suffi-
cient vertical protection exists and a monitoring plan is in place to identify contamination risks
before they impact the aquifer. The additional effort would likely also be needed if the City de-
termined that sample results indicated contaminant levels were below clean-up requirements
and wished to request a no-further-action determination from the Ecology.

Conclusions

Wells 3, 5, 6, and 7 represent viable groundwater sources capable of various uses from emer-
gency, stand-alone supply up to regular-use, production wells. The possible uses for each well
will be discussed in Technical Memorandum 4. Based on available data, the aquifer at the
Crossroads and Samena locations is capable of supporting large-volume withdrawals.
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The wells in question are all screened and could be used in their current form for emergency
use or regular use (provided source approval is granted by DOH). As noted by GeoEngineers,
Well 3 at Samena should be cleaned and re-developed to remove debris and improve pumping
efficiency. Cleaning and screen rehabilitation of the remaining wells should be considered if
they will be used beyond an emergency-use-only function. If larger production is desired, addi-
tional wells could be drilled to augment or replace the existing wells as needed (again, requiring
DOH approvals) but new well locations may be needed in some cases (see Technical Memo-
randum 4).

In relation to the larger, regional context of future water resource decisions, it is our opinion
that the Vashon advance outwash aquifer has acceptable water quality and quantity available
for use by the City as a source of potable water for everyday or emergency use.

If the City intends to use the Crossroads location for groundwater production beyond its current
emergency-only configuration, we recommend that the City actively pursue securing a no-
further-action designation from Ecology. To do this, additional sampling, analysis and monitoring
may be needed, possibly including the construction of a dedicated, deep sampling well that
taps the top of the groundwater aquifer. The exact tasks required would need to be defined af-
ter meeting with Ecology’s Toxics Cleanup Program.

Based on the information above and the additional work to be completed under the project, we
will assess the benefits and limitations of potential uses and provide the City with recommen-
dations for each well. This will include planning-level project descriptions and cost estimates for
any future work identified. These findings will be summarized in Technical Memorandum 4.
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The statements, conclusions, and recommendations provided in this report are to be ex-
clusively used within the context of this document. They are based upon generally ac-
cepted environmental and hydrogeologic practices and are the result of analysis by Rob-
inson Noble, Inc. staff. This report, and any attachments to it, is for the exclusive use of
the City of Bellevue and Carollo Engineers. Unless specifically stated in the document,
no warranty, expressed or implied, is made.
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Technical Memorandum 4
City of Bellevue
Groundwater Resource Development Analysis

Date: January 6, 2015 ’ AN

To: Doug Lane, P.E., City of Bellevue

cc: Lara Kammereck, P.E., Carollo Engineers < 5
N\ Beg et

From: Burt G. Clothier, LHG BURT G. CLOTHIER

The City of Bellevue (City) has established two independent emergency supply potable
groundwater sources and is interested in possibly expanding those sources to augment
standby reservoir storage in case of a water supply emergency. These sources are based on
groundwater rights originally established by King County Water District 97 in the Lake Hills area
which were later absorbed by the City. Qur prior report, Technical Memorandum 3, more fully
describes the existing wells and their water rights. Ultimately, the City’s desire is to fully exer-
cise these groundwater rights but it recognizes that the particular pathway required to com-
plete this goal will be based on a long-term implementation and funding strategy. The City has
additional groundwater rights associated with other legacy water districts, but these are not
part of this effort.

The Carollo consultant team developed this technical memorandum to summarize the imple-
mentation strategy and options for the City to fully exercise its groundwater rights. This strate-
gy includes a range of possibilities for known and future well sites to facilitate the City’'s ability
to chart short- and long-term courses for groundwater-supply development.

In order for the City to fully exercise the Lake Hills water rights, additional wells will be re-
quired. There are three basic possibilities for establishing new wells under the City’'s water
rights (see Figure 1 below):

e A stand-alone well. This will typically be a well with relatively low production rates (rough-
ly equivalent to Wells 3 and 7 as they are now). Stand-alone wells must remain physically
unconnected to the City’s distribution system.

e An emergency back-up well that is connected to the system. This well can produce water
directly to the City system but is classified by the Washington State Department of DOH
(DOH) for use only in an emergency situation. The well and its production rate could be
small or large, depending on the needs of the location in the system.

e A full-use production well providing regular production. This is an approved groundwater
source well available for production as needed. The well will be sized to maximize produc-
tion from a given site and source aquifer.

2105 South C Street 17625 130™ Avenue NE, Suite 102
Tacoma, Washington 98402 www.robinson-noble.com Woodinville, Washington 98072
P: 2563.475.7711 | F: 253.472.5846 P: 425.488.0599 | F: 425.488.2330



The complexity of these options generally increas-
es from the stand-alone source to the emergency DISTRBUTION
back-up connection to the full-use connection, alt-
hough the differences between the last two are
largely due to regulatory issues, not a matter of
infrastructure changes.

Water quality sampling of the existing sites shows
slightly elevated levels of iron in Well 7 and man-
ganese in Well 3, which are secondary drinking
water parameters. The City will need to establish
an acceptable level of water quality that may vary
based on the delivery method (i.e. stand-alone,
emergency back-up, or full-use source options).
Treatment, such as Greensand Filtration or biologi-
cal methods, may be required to remove these el-
evated level iron, manganese, or other currently
unidentified parameters on a new site. Ground wa- T
ter quality varies by well and site; therefore, the

City may be able to reduce treatment costs

through blending multiple wells to achieve a better

average water quality. Operational strategies, such

YES
as flushing, may also be able to cost-effectively
mitigate water quality issues, especially for the
SOURCE

emergency back-up source option.

e

STAND ALONE
SOURCE

UPGRADES

| NO

NO FURTHER
ACTION

In addition, the emergency back-up source and full-  Figure 1. Generalized new well develop-
use source options will result in a blending of dis- ment options

similar waters (groundwater and surface water) that

may result in negative impacts to water quality in the distribution system. DOH requires that a
blending study to identify if negative water quality effects will occur with the addition of the
new supply (WAC 246-209-110(4)(d)). An important aspect of the study is to determine the im-
pact of the new source on compliance with the Lead and Copper Rule, as well as corrosion in
general. Blended water may also result in taste and odor issues, as well as changes in the aes-
thetics of the water; though these may be difficult to predict from a numerical desktop study.
Removal of adhered material and biofilms prior to blending, through unidirectional flushing or
other technigues, may reduce the potential of creating taste and odor issues. Treatment, such
as pH adjustment, may be required to reduce negative impacts to the system. However, it
should be noted that many utilities in the Seattle-Tacoma metropolitan area have successfully
blended surface water and groundwater supplies.

Fro